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Now the stern drive with performance features 
that others can't match has a sleek new drive unit 
that performs as great as it looks. 


75? HI-TILT'^ 

Others tilt only 60° at best. 
And for beaching, launch- 
ing or changing props in 
the water...the higher the 
better. 


90° TURNING 

Other drives can turn only 
60°. OMC owners can turn 
their boats in about half the 
distance. Twice as handy 
getting in and out of tight 


places. 


POWER SHIFT 

For easy shifting, just the 
kind you want in close 
quarters, use our power as- 
sist, not your muscles. 
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SELECTRIM™ 

Adjust the outdrive angle at 
the flick of a switch or let 
the boatbuilder pre-set the 
trim for best overall per- 
formance. We cover all the 
angles. 


TRU-COURSE™ STEERING and UNI-MOUNT™ 

OMC owners get even more: Tru-Course Steering 
that stays put until you turn it. Uni-Mount isola- 
tion, for quiet, smooth running. And now our 
hydrodynamically designed 400 and 800 series 
drives. See your nearby OMC Stern Drive Dealer. 


STERN DRIVE 
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3145 CENTRAL AVENUE VVALJKEC Ann. ILLINOIS 68680085 
FROM THE MAKERS OF EVINRUDE & JOHNSON 


Because there are two major 
kinds of home disasters, _ 
you need two kinds of protection. 
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| 
1 Allstate Homeowners Insurance Allstate Mortgage Protection 


| for property protection. Life Insurance. 
| To protect your house and most belongings, Another major calamity can occur when 
you need Allstate Homeowners Insurance. the owner dies before the mortgage is paid. 
; Allstate’s Deluxe Homeowners policy Allstate Life has Mortgage Protection 
protects against loss from fire, lightning, Life Insurance to help pay off the mortgage 
hail, smoke, windstorm, vandalism, theft and give your family a debt-free home if 
^ and many other hazards. you die. The premium is low, considering 
But this still leaves you vulnerable. what your family is getting. 
See your Allstate agent about both kinds 
: | of protection. 
* Your Allstate agent can put the two together. 
9 This One 
| Allstate Tn 
i You're in good hands. | |l il |l | |l | | | | | | 
YL62-0JO-DPDH 


Allstate Deluxe Homeowners Insurance available in most states. 
Allstate Insurance Company Allstate Life Insurance Company * Northbrook, Ill. 
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TEN YEARS TO MAKE. 


Originally, you couldn't get real 
cigarette taste without what has come 
to be known as tobacco ‘tar. 

The problem of reducing this ‘tar’ 
to 5 mg. while maintaining taste 
is enormous. That's why when we set 
out to work, we didn t give ourselves 
a time limit. 

The *Decade Total System 

How were we able to keep the 
taste in a low ‘tar’ when so many 
others have failed? Mainly by devel 
oping our unique “Total System” in 
which every part of a Decade ciga- 
rette is arranged in perfect balance 
with each other. 

The tobacco, the filter, and even 
the paper. 

Only by concentrating on these 
parts were we able to perfect the 
whole. 


The Tobacco. “Flavor Packing? 
plus fifteen tobaccos boost taste. 


Take the tobacco, for example. 
Its taste is boosted by a very unique 
method called “Flavor Packing” 
which allows us to concentrate a spe- 
cial patented tobacco flavorant in 
each Decade cigarette. 


TheFilter. 
Unique “Taste Channel" gives 
first puff impact. 

Our filtration process is also 
unique. Simply, we ve created a 
"Taste Channel" within the filter to 
give you that first puff impact you ve 
come to expect from only the higher 
‘tar’ cigarettes. 


The Paper. High porosity 

paper controls burn rate. 

Even our high porosity paper is 
specifically designed to give an effi- 


cient burn rate that delivers optimum 
taste with a minimum of ‘tar. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© Liggett Group Inc. 1977 


The result. 
A completely new kind of low 
‘tar’ cigarette. 

So try a pack of Decade for 
yourself. Regular or Menthol. And 
after one taste we think you'll agree 
that our last 10 years were well 


worth the effort. 


Regular and Menthol. 


5 mg. "tar", 0.5 mg. nicotine ave. per cigarette by FTC method. 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Datsun truck's brakes 


| enjoyed the PS Car Test and Driving 
Report on imported pickups [Nov. 77] 
but wish | had read it before purchasing 
my 1976 Datsun King Cab. | disagree 
with Jim Dunne and Rich Ceppos when 
they make the statement: "Its dismal 
braking performance was due to early 
locking of the front right brake, a prob- 
lem we're sure was unique to the par- 
ticular truck we tested” (page 42), 
This problem is not unique. | exper- 
ience it most of the time and apparent- 
ly it is something built into these trucks 
that cannot be corrected. The buyer 
must learn to live with it—and drive 
carefully. 
0. J. Mitchell, Homestead, Fla. 


Cutting fiberglass batts 


In the November Readers Talk Back, 
R. C. Herrenkohl asks how to cut fiber- 
glass batts. The answer Al Lees gives is 
less than satisfactory. 

Professionally straight, easy cuts can 
be made by compressing the batt be- 
tween two boards and cutting with a 
knife with a heavy, sharp blade. 

The easiest way I've found is to put 
down a 2-by-3 piece of plywood, then 
the batt, then a 1-by-8 which | kneel 
on to compress the batt. Each cut takes 
a second or two, is accurate and clean. 

W. B. Lathrop, San Francisco, Calif. 


Cost of unleaded gas 


In his November column, Smokey Yun- 
ick answered a question on why un- 
leaded gasoline costs more than regu- 
lar. | think his reply was a disservice to 
his readers. 

There are two basic ways to achieve 
gasoline octane. One is through re- 
finery processing, the other by means 
of octane-improving additives such as 
tetraethyl lead. For over 50 years, tetra- 
ethyl lead has been widely used to im- 
prove octane quality because it was a 
less expensive approach than refinery 
processing. To achieve the same or 
even a somewhat lower gasoline octane 
rating without the use of octane-improv- 


ing additives results in higher cost per 
gallon. 
Walter E. MacDonald, Findlay, Ohio 


Bath designs— 
for wasting energy 


No doubt it is naive of me to expect a 
sense of editorial responsibility in a 
commercial publication. However, | 
wonder if, in these times when we are 
all being exhorted to save energy, you 
might have felt a twinge of conscience 
in publishing "Bath Designs for Elegant 
Relaxation" [Nov. '77]. 

In these palaces of the navel, lovely 
models luxuriate in vast and brimming 
tubs filled with—you can be sure—de- 
liciously hot water gushing from stylish 
plumbing in ceaseless abundance, How 
could the thought of a miserable three- 
minute shower in lukewarm water com- 
pete with scenes like these? It is the 
perfect counteroffensive. You should be 
ashamed. 

Ben Levy, Ann Arbor, Mich. 


ABC is ACB 


"The Incredible Tale of the 37-Year 
Puzzle" [Oct. '77] offers a solution on 
page 27 titled "The Popular Cosines.” 
There is no doubt a typographical error 
in the second paragraph, which refers 
to the cosine of angle ABC. This should 
read the cosine of angle ACB. 

Jerry Guillory, Hessmer, La. 


Mr. Guillory is correct. 


DIY concentrating collectors 


Here's an interesting point regarding 
the September article, "Concentrating 
Solar Collectors You Can Build”: The 
illustration at the top of the page should 
have shown three reflections of the col- 
lector tube, not two. Given the vanishing 
point selected by the artist, the third 
image would properly appear in the 
vertical reflector along with the one 
shown. Try it with a pair of small mirrors 
and be convinced. The extra image is 
actually the reflection of a reflection, but 

[Continued on page 155] 
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Soft Whiskey goes 
great in orange juice. Orin 
grapefruit juice. (If we can 

invent them, so can you!) 


And how aboul 
. Soft Whiskey 
‘and pineapple 

P. juice? 


It's time you tried whiskey with something 
besides rocks and bubbles. Remember, 
though: Soft drinks for adults always start with 


WHISKEY—A BLEND - 80 PR CALVERT DIST. CO., LOL 
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Two new ready-to-use 


No black boxes, no fuss— 
just plug in these new 
compact units and run 


By WILLIAM J. HAWKINS 


Getting my first home computer up 
and running took over two months 
of building time and many months 
more to learn programming. But 
recently I set up two of the new 
compact, prebuilt home computers 
—the Radio Shack TRS-80 and Ap- 
ple II—and it took longer to get 
them out of their shipping cartons 
than it did to begin running my first 
program. 

There are no sprawling "black 
boxes" to set up, miles of cable to 
connect, or confusing computer 
codes to learn. You insert four 
plugs, throw one switch, and get 
instant computing power. And with 
just a couple evenings of study, you 
can become a proficient program- 
mer. 

Prices compare favorably with 
those of kit models: Radio Shack's 
computer costs $599; the Apple II 
goes for $1200 or, in the version I 
used with more memory, $1600. 
The cost difference is basically for 
expanded programming ability. But 
I found them to be comparable in 
operation to other home models 
costing thousands of dollars more. 


Basically BASIC 


The language used by the Radio 
Shack unit is called BASIC—ordi- 
nary English. If you want the words 
"the answer is" to appear on the 
TV screen, for instance, you type 
in the instruction: PRINT "THE 
ANSWER IS" and THE AN- 
SWER IS will appear. The normal 
mathematical signs are used as well, 
so, for 2*3, you type in: PRINT 
2+3, and the computer will print 
9 on the screen. 

Putting words and numbers to- 
gether is just as easy. Type in: 
PRINT “THE ANSWER IS" 
2+3 and you will see THE AN- 
SWER IS 5 printed out. 

The Radio Shack system can also 
draw pictures and graphs on the 
screen. You simply stipulate X, Y 
coordinates in your program, and 
the computer will produce (or re- 
move) a small white square at a par- 
ticular spot. And by combining the 
squares, you can have it produce 
game tables, pictures, graphs—any- 
thing you want. 

Continued 


Apple Il (top) comes with leather carry- 
ing case and is typewriter-size. TRS 
(left) comes complete as shown. 
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Introducing the new 


F 
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The Ford 
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EPA mileage ratings are excellent. ..29 MPG highway, 
319 MPG city...with available 3.3 litre engine and 
. manual transmission. Your actual mileage may vary 
* according to how and where you drive, your 
car's condition and optional equipment. 
California ratings are lower. 


Fairmont. 


in your future. 


777 
FAIRMONT See | 
poa go. 


Fairmont Squire Wagon 


- Fairmont Wagon: designed for an excellent combination 
of fuel efficiency, space efficiency, cost efficiency. 


> Fairmont Wagon. Built for today, but designed for the 

years ahead. New better idea from The Wagonmaster. 
Fuel efficient. For today's kind of driving, good gas 

mileage is more important than ever and Fairmont's 


Space efficient. Fairmont has almost 9096 of the 
passenger space of most large wagons and is rated 
at 84% of their cargo space. (Based on EPA interior 
volume index.) 

Cost efficient. Yet, with all this, Fairmont base sticker 
prices are surprisingly low...from $3,589 for sedans 
to $4,151 for wagons. As shown: $4,781. (Excluding 


title, taxes and destination charges.) 


see your local 
When America needs 


Ford Dealer. 
Test drive Fairmont. 
a better ide 
Ford. DU d on Wise. 


Find out for yourself. 


Home computers 


[Continued] 


One outstanding feature of the 
Radio Shack unit is a “file save" 
command. As on most computers, 
your program can be saved by re- 
cording it on a standard audio cas- 
sette, but this doesn’t usually save 
information the program has ac- 
quired when running (unless you 
write your own specialized program 
and do some programming tricks). 

If you wrote a program to read in 
phone numbers, for example, the 
tape system would save the pro- 
gram that reads in the numbers— 
but not the phone numbers you en- 
tered previously. With a “‘file save" 
command, however, all that info is 
put on tape so you may enter and 
add to it later. 

At $599, the Radio Shack TRS 
is an excellent buy with a few 
shortcomings. Instant functions 


Set | 


Connections and power/reset buttons 
are at rear of TRS. Connector for future 
disc system is covered by door (right). 


BH RE MESE 


ET m E 


Top cover of Apple is removable, for 
access to internal connectors to add 
memory or external equipment. 
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such as square root, sine, cosine, 
and the like are not available as di- 
rect commands as they are on larger 
versions of BASIC. But because it 
has floating-point arithmetic (up to 
five decimal places), you can write 
these functions as subroutines 
(small programs within the main 
one) to teach the computer these 
math maneuvers. (We wrote our 
own, but the 300-page manual, 
which was not available at the time 
of this writing, is supposed to in- 
clude these subroutines). The sys- 
tem includes keyboard/computer, 
TV, tape recorder, and power sup- 
ply. 


Shiny Apple 


The key word for the Apple II 
computer is versatility, both in 
hardware and programming soft- 
ware. It will function as a tame 
home system for the beginner, but 
easily keep up with an expert pro- 
grammer. 

Besides containing BASIC, the 
system has monitor, assembler, and 
disassembler programs built in 
which allow you to communicate di- 
rectly with the computer in its own 
number-oriented language. Once 
you become an experienced pro- 
grammer, you can use these to write 
your own programs directly in the 
microprocessor's machine codes. 
Because there is no English to ma- 
chine-language conversion, the re- 
sult is faster-running, more efficient 
programs that consume much less 
memory than BASIC. 

The unit makes provision for up 
to seven external inputs and out- 
puts. This means that your program 
can control or be controlled by out- 


side devices. Included with the 
Apple, for instance, are two “pad- 
dle" controls. Write a program to 
move a square around the TV dis- 
play in proportion to the paddle 
control's position, and you can use 
them to play games, draw pictures, 
or for anything else that requires a 
"human" response. A built-in 
speaker is also controllable by your 
program to add sound effects. 

The game you play is no game to 
the graphics feature on the Apple, 
however—it's sophisticated. You 
can plot X,Y coordinates, stipulate 
horizontal or vertical lines of cer- 
tain length beginning at a specified 
spot on the display, work in dense 
graphics (smaller dots, higher reso- 
lution), and do it all in up to 16 
different colors. 

The Apple is an excellent ma- 
chine with lots of capability, but 
be forewarned that it can worm its 
way into your pocketbook quickly. 
To the basic price add another $500 
or so for a color TV and audio tape 
recorder if you don't already have 
them (it will work on black-and- 
white TV, but with no color dis- 
play, of course) and another $30 
for a modulator, which converts 
the video output of the unit into an 
RF signal for a standard TV. (A 
modulator designed for Apple is 
$29.95 from M & R Electronics, Box 
61011, Sunnyvale, Calif. 94086.) I 
would also go for the extra memory 
option (to total 16K), which al- 
lows you to run Apple’s Super Ba- 
sic (floating decimal, and many 
more instant instructions) as well 
as all of its prepackaged cassette 
programs, which include everything 
from games to check balancing. 


Programming and hardware specifications 
TRS-80, Radio Shack, 2617 W. 7th St., Fort Worth, TX 76107 


BASIC COMMANDS: ABS, CLS, CONT, DATA, END, FOR, GOSUB, GOTO, 
IF, INPUT, INPUT#, INT, LET, LIST, MEM, NEW, NEXT, POINT, PRINT, 
PRINT#, PRINT AT, READ, REM, RESET, RESTORE, RETURN, RND, RUN, 
SET, STEP, STOP, TAB 

MATH: t*,—,/.,*,—.,—,7,-«— >? floating point, scientific notation 

SPECS: 4K BASIC ROM, 4K RAM (expandable to 56K), Z-80, 53 keys, 16 
lines @ 64 char., 12-inch display 

APPLE II, Apple Computer, Inc., 20863 Stevens Creek Blvd., Cupertino, CA. 
MONITOR: change, examine, hex math, invert vid, move, read/write cas- 
sette, register display, set I/O, verify 

DISASSEMBLER: disassembles 20 instructions at a time. 

ASSEMBLER: assemble/execute instructions 

BASIC COMMANDS: ABS, ASC, AUTO, CALL, CLR, COLOR, CON, DEL, 
DIM, DSP, END, FOR, GOSUB, GOTO, GR, HIMEM, HLIN, IF, IN3*, INPUT, 
LET, LIST, LOAD, LOMEM, MAN, NEW, NEXT, NO DSP, NO TRACE, PDL, 
PEEK, PLOT, POKE, POP, PRINT, PR#, REM, RETURN, RND, RUN, SAVE, 
SCRN, SGN, TAB, TEXT, TRACE, VLIN, VTAB 

MATH: t,—,/,*, —,T, <. >, <>., MOD, AND, OR; integer math 

SPECS: 2K monitor ROM, 6K BASIC ROM, 4K RAM (expandable to 48K), 
6502, 53 keys, 24 lines ( 40 char., 40h by 48v graphics, 15 colors. 
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One of these symbols is 
famous the world over for the ulti- 
mate in automotive engineering 
achievement. 

The other is carving out the 
same excellent reputation in out- 
board engines. 

Black Max® Symbol of the 
new Mercury? Black Max Series. 
Three top-of-the-line outboards — 

150, 175 and 200 hp — with 
compact 60° V-6 engine design. 
.The product of six years of 
uncompromising engineering, 
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refining and testing. ; DEPEN DABILITY THROUGHOUT, 
THUNDERBOLT IGNITION T 
HOW BLACK MAX MAKES EVERY ARG ! ! 
MERCURY A LITTLE BETTER. SHOCK ABSORBING m B. 


Now the same standards of 
engineering excellence achieved 
with Black Max have been applied 
to every Mercury outboard —from 
fast, dependable starts through 
remarkable fuel economy to ease 
of operation. | 

Mercury has gone all out to 
make the outboard of your choice 
— whether it's a small fishing Merc, 
a new 80-hp model, or a mighty 
Black Max—an extraordinarily 
dependable performer. 


(1) You'll get fast, sure starts with Thunderbolt® 

CD sealed ignition. (2) Clear-firing Perma 
almost eliminate tune-ups. (3) And for smooth, 
“fixed | jet carburetion meters a 


e most pected bumps 
Fine sturdy lower unit housing 
and the shock-absorbing propeller hub. You can't 
| shear a pin—because there aren't any. £6) All Mercs 
from 50 hp to 140 hp have Dyna Shock™ absorber 
E | iei providing an extra margin of safety should 


ine be kicked up by high-speed impact witha 
acle in or under the water. 


© Brunswick Corp., 1977 
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MORE 6-CYLINDER MODELS 
THAN ANY OTHER OUTBOARD 
MANUFACTURER. 


In high-horsepower out- 
boards, less horsepower per 
cylinder means less wear and 
longer engine life. 

That's why now, for 1978, the 
Mercury mid-range lineup in- 
cludes three in-line 6's to choose 
from—a wider choice by far than 


SEE THE WIDEST SELECTION OF 
MID-RANGE OUTBOARD POWER 
IN THE INDUSTRY 
AT YOUR MERCURY DEALER. 


With seven power choices 


from 40 hp all the way to 140 hp, 
| 1978 offers you the finest Mercury 


mid-range lineup ever. And that 
includes three new Merc models 
at 80, 90 and 140 hp. 

Your Mercury dealer will help 
you make your choice of a Merc 


| with exactly the power you want, 
| whether it's for fishing, skiing, 


cruising or — 


: A BRUNSWICK COMPANY 
Mercury Marine, Fond du Lac, Wisconsin, Canada, Australia, Belgium 


Universal shock 
handles any load 


If you carry heavy loads or drive 
over rough roads with original- 
equipment shocks on your car, you 
may get a mushy ride and occasion- 


an ally *bottom out." Now, with a new 

shock from Maremont (which also 

Wilderness makes Gabriel shocks), you get the 
| | | pee best of both worlds, the company 


claims — soft original-equipment- 
type ride when you're alone in the 
car, but stiffer dampening for rough 
roads and heavy loads. 

This is made possible, say Mare- 
mont engineers, by a metering pin. 
Shaped like a long, thin hourglass, 


$' 


More and more people are. In fact, 
Wilderness is becoming one of the most 
popular travel trailers in the country. 

Just look at the selection. There are seven- 
teen Wilderness models. With all the various 
floor plans, you have a total of 30 models to 


To: 
P O. Box 7638 
Riverside, California 92523 


PS028 


YES! Please send me more information 
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choose from. And this year, there's a new 32’ | on Wilderness. the pin allows varying amounts of 
flui flow. 
There are brand new interiors too. New NAME: rk Sw ih od sra availabln at 
fabrics. New finishes. Great storage space. | : 
Everythin g about a Wilderness Says ADDRESS: J.C. Penney for $14.99 each. War- 
superb pla nning and terrific value. ranty 1s for the life of your car. 
See your Wilderness Dealer soon. There's SIS — Ray Hill 
never been a better year to take to the STATE. PEN Jb 


Wilderness. S 


METERING 
PIN 


NARROW PART 
OF PIN LETS 
MORE FLUID 
PASS DURING 
NORMAL 
DRIVING 


IUuÁL DER 


Protected by a Full One-Year Ownercare Warranty. 


WIDER PART 
OF PIN LETS 
LESS FLUID 
FLOW DURING 
ROUGH DRIVING, 
PROVIDING 


« j| wappcr AFT | 2000 ^X. PRESCRIPTION EYEGLASSES DAMPENING 
^ TOOL CATALOG EX 


Woodcrafters tools are 
not generally available 
at local outlets. Our 
| new catalog details 3000 


imported and domestic | 
uu oJ tools, benches, and Your own doctors prescription will be 
accessories for cabinet makers, carvers. filled, or your present lenses duplicated. 
sculptors, finishers and hobbyists. | Large selection of the latest fashion frames. All 


; - types of lenses available. Quality, accuracy, fit 
Catalog 50¢ in Coin or Stamps uarie. 


WODCR AFT | SEND FOR FREE FAMILY CATALOG TODAY! 


Dept. P528 313 Montvale Ave. PRISM OPTICAL INC. Est. 1959 
WOBURN, MASS. 01801 | \ Dept. P28, 10992 NW 7th Ave, No. Miami, Fla. 33168 
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New integrated circuit technology and 
a major electronic breakthrough brings you 
the world’s smallest citizens band transceiver. 


Scientists have produced a personal com- 
munications system so small that it can easily 
fit in your pocket. It's called the PocketCom 
and it replaces larger units that cost con- 
siderably more. 


MANY PERSONAL USES 


An executive can now talk with anybody in 
his office, his factory or job site. The house- 
wife can find her children at a busy shopping 
center. The motorist can signal for help in an 
emergency. The salesman, the construction 
foreman, the traveler, the sportsman, the 
hobbyist—everybody can use the PocketCom. 

LONG RANGE COMMUNICATIONS 

The PocketCom's range is limited only by 
its 100 milliwatt power and the number of 
metal objects between units or from a few 
blocks in the city to several miles on a lake. 
Its receiver is so sensitive, that signals several 
miles away can be picked up from stronger 
citizens band base or mobile stations. 


VERY SIMPLE OPERATION 


To use the PocketCom simply turn it on, 
extend the antenna, press a button to trans- 
mit, and release it to listen. And no FCC 
license is required to operate it. The Pocket- 
Com has two Channels—channel 14 and an 
optional second channel, To use the second 
channel, plug in one of the 22 other citizens 
band crystals and slide the channel selector to 
the second position. Crystals for the second 
channel cost $7.95 and can only be ordered 
after receipt of your unit. 


112 transistors whereas most comparable 
units contain only twelve, 


A MAJOR BREAKTHROUGH 
The PocketCom's small size results from a 


, breakthrough in the solid state device that 


made the pocket calculator a reality. Scien- 
tists took 112 transistors, integrated them on 
a micro silicon wafer and produced the 
world's first transceiver linear integrated cir- 
cuit. This major breakthrough not only re- 
duced the size of radio components but im- 
proved their dependability and performance. 


BEEP-TONE PAGING SYSTEM 


You can page another PocketCom user, 
within close range, by simply pressing the 
PocketCom's call button which produces a 
beep tone on the other unit if it has been left 
in the standby mode. In the standby mode 
the unit is silent and can be kept on for weeks 
without draining the batteries. 


SUPERIOR FEATURES 


Just check the advanced PocketCom 
features now possible through this new circuit 
breakthrough: 1) Incoming signals are amp- 
lified several million times compared to only 
100,000 times on comparable conventional 
systems. 2) Even with a 60 decibel difference 
in signal strength, the unit's automatic gain 
control will bring up each incoming signal to 
a maximum uniform level. 3) A high squelch 
sensitivity (0.7 microvolts) permits noiseless 
operation without squelching weak signals. 
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EXTRA LONG BATTERY LIFE 
The PocketCom has a light-emitting diode 
low-battery indicator that tells you when 
your 'N' cell batteries require replacement. 
The integrated circuit requires such low 
power that the two batteries, with average 
use, will last weeks without running down. 


b -e 
EXECUTIVES 


Q 


HIKERS 


SHOPPERS 


The PocketCom can be used as a pager, an 
intercom, a telephone or even a security 
device. 


MULTIPLEX INTERCOM 


Many businesses can use the PocketCom as 
a multiplex intercom. Each employee carries a 
unit tuned to a different channel. A citizens 
band base station with 23 channels is used to 
page each PocketCom. The results: an inex- 
pensive and flexible multiplex intercom 
system for large construction sites, factories, 
offices, or farms. 


NATIONAL SERVICE 


The PocketCom is manufactured exclusive- 
ly for JS&A and is the unit currently used on 
the hit TV show, Charlie's Angels, JS&A is 
America's largest supplier of space-age prod- 
ucts—further assurance that your modest in- 
vestment is well protected. The PocketCom 
should give you years of trouble-free service, 
however, should service ever be required, 
simply slip your 5 ounce PocketCom into its 
handy mailer and send it to our prompt na- 
tional service-by-mail center. 


|». FOREMEN 


The PocketCom measures approximately 23^ 
x 13” x 515" and easily fits into your shirt 
pocket. The unit can be used as a personal 
communications link for business or pleasure. 


GIVE IT A REAL WORKOUT 

Remember the first time you saw a pocket 
calculator? It probably seemed unbelieveable. 
The PocketCom may also seem unbelieveable 
so we give you the opportunity to personally 
examine one without obligation. Order only 
two units on a trial basis. Then really test 
them. Test the range, the sensitivity, the 
convenience. Test them under your everyday 
conditions and compare the PocketCom with 
larger units. 

After you are absolutely convinced that the 
PocketCom 1s indeed that advanced product 
breakthrough, order your additional units, 
crystals or accessories on a priority basis as 
one of our established customers. If, however, 


' the PocketCom does not suit your particular 


requirements perfectly, then return your units 
within ten days after receipt for a prompt and 
courteous refund. You cannot lose. Here 
is your opportunity to test an advanced 
space-age product at absolutely no risk. 
A COMPLETE PACKAGE 

Each PocketCom comes complete with 
mercury batteries, high performance Channel 
14 crystals for one channel, complete instruc- 
tions, and a 90 day parts and labor warranty. 
To order by mail, simply mail your check for 
$19.95 per unit (or $39.95 for two) plus 
$2.50 per order for postage, insurance and 
handling to the address shown below. (Illinois 
residents add 596 sales tax]. But don't delay. 

Personal communications is the future of 
communications. Join the revolution. Order 
your PocketComs at no obligation today. 


NEW LOW PRICE! 
Credit Card Buyers Call Toll-Free 
$192: 
unit 
"Sold originally for $40 per unit. 


9) IK NATIONAL 
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One JS&A Plaza 
Northbrook, IIl. 60062 (312) 564-9000 
CALL TOLL-FREE.... 


800 323-6400 


In Illinois call ........ (312) 498-6900 
©JS&A Group, Inc., 1977 


Razor-edged 
tooth of a 
great white 


Photograph by 
Valerie Taylor 


One of the killers you'll encounter in 
DANGEROUS SEA CREATURES 


The great white...most feared of the 
ocean's predators. He grows to a 
length of 21 feet, and to a weight of 
three tons. His teeth measure a full 
two inches, and are replaced, when 
damaged, within 24 hours. His acute 
sense of smell can detect one ounce 
of fish blood in one million ounces of 
water. His nerve endings can pick up 
erratic vibrations—such as those of a 
swimmer in trouble—at a distance of 600 
feet. The great white claimed the lives of 
thousands of shipwreck victims during 
World War 1l...yet most attacks take place 
in waist-deep water! You've heard the myths 
about the great white shark...now, read the 
stranger-than-fiction truth about the deadli- 
est of all sharks in Dangerous Sea Crea- 
tures. It's your first volume in the WILD, 
WILD WORLD OF ANIMALS library, based 
on the popular TiME-LiFE TELEVISION series. 
The great white is only one of the terrify- 
ing inhabitants of the deep. In Dangerous 
Sea Creatures, yours for 10-day free trial, 
you'll discover: 
* an electric ray, capable of stunning its prey 
with a charge of up to 200 volts 


è the sea wasp, whose venom is so potent, 
it can paralyze the heart of a man within 
minutes after entering his bloodstream 

* the giant grouper, reportedly capable of 
swallowing a diver whole! 

» the barracuda, whose stealthy approach 
and needle-sharp teeth make him more 
feared than the shark in some waters 

Embark on an action-photo tour of the 
treacherous undersea world. More than 125 
incredible full-color photographs (many of 
them taken at the risk of life and limb) give 
you a close-up view of the ocean's monsters 
second only to actually confronting them. 

FREE Jumbo Wall Chart of Killer Sharks 
is yours if you order Dangerous Sea Crea- 
tures now. 31V2"-by-23" and suitable for 
framing, the chart features detailed, full- 
color illustrations of eight notorious man- 
eaters—plus facts about their habitats, 
maximum sizes and identifying traits. 

The chart is yours to keep, just for exam- 
ining Dangerous Sea Creatures for 10 days 
free. Mail our card today. Or write Time-Lire 
TELEVISION, Time & Life Building, Chicago, 
Illinois 60611. 


The Zambezi shark of South 
Africa stalks its prey... 


Discover the action- photo 
excitement of 


lid, lid World WEA 
of Animals quae 


Based on the award-winning Time-Lire TELEVISION Show, Elephants 


the WILD, WILD WORLD OF ANIMALS library takes you Le" 
on an astonishing photographic safari to the most action- P. Other Land * | 
packed places on earth. You'll roam jungles and plains 
in The Cats to watch cheetahs, leopards and lions hunt, 
fight and struggle for survival. You'll learn the astonish- 
ing secrets of man's closest kin when you enter the 
world of Monkeys and Apes. Future volumes in the series 
will introduce you to all of the animal kingdom's most 
fearsome and fascinating creatures. Each will feature 
125 brilliant, full-color action close-ups of animals in their 
natural habitats, as well as a thoroughly-researched text 
that will reveal their habits as never before. To examine 

i. your first volume, Dangerous Sea Creatures, for 10 days 

» free, mail the attached postage-paid card today! 
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Dangerous Sea Creatures, your introduc- 
tory volume in the WILD, WILD WORLD 
OF ANIMALS, will bring you face-to-face 
‘with: Sharks « Rays © Skates © Sawfish 
He Octopuses * Squids * Electric Eels « 
Sea Snakes + Sea Monsters * Poisonous 
and Venomous Fish 


Each volume in the series will include: 

« Some 15,000 words of text 

* 128 pages, beautifully hardbound in large 
9'4 by 1034 inch format 

* More than 125 full-color photographs 

* Extensive anthology 
of animal writing 


Wild Wild World ot Animals 
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A Division at Time-Life Films, Ing ' 


vais | Mail card today! 

and bites a young : | " ME or write Time-Life Books 
ae l Time & Life Bldg. 
gray shark in preparation | | | st ae Chicago, lil 60611 


for devouring it. 


SCENCE NEWSFRONT 


By ARTHUR FISHER 


Moon shadows on Mars 


The three photos above represent the 
first (bottom), middle, and last (top) in 
a 40-picture series made by Viking Or- 
biter 1 of the Martian surface. As you 
can see, they track the passage of the 
shadow of one of Mars’ two moons: 
Phobos. At the same time, the Viking 
Lander 1 (marked on the photos with an 
X) took pictures as the moon's shadow 
passed over it. Purpose: By exacting 
correlation of time and position in these 
and other photos, Viking scientists will 
be able to calculate the position of the 
Lander with an accuracy of one kilo- 
meter; further data processing will nar- 
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VIKING 
x LANDER 1 


PHOBOS 
SHADOW 


AT. 


VIKING 


c" NDER | 


PHOBOS 
SHADOW 


mone 


x LANDER 1 


row the resolution to 200 meters. In this 
sequence, taken over a three-minute pe- 
riod, the 90-kilometer-long shadow of 
Phobos moved about 350 kilometers 
from west to east. 

The shadow experiment (which also 
tracks the shadow of Deimos, Mars' 
other moon) is being conducted by 
Thomas C. Duxbury and Linda A. Mora- 
hito of NASA's Jet Propulsion Labora- 
tory. 


Machine speech 


A new hand-held, battery-operated de- 
vice that speaks for the vocally handi- 
capped has been introduced by HC 


Electronics, Inc. Called the Phonic Mir- 
ror HandiVoice, it uses a speech syn- 
thesizer to mimic the human voice. Ac- 
cording to a spokesman, it can produce 
complete sentences and “articulate vir- 
tually every word in the English lan- 
guage." The model shown in this photo 
has a touch-sensitive display board; 
when a given point is touched, whatever 
is indicated there by word or symbol is 
spoken by the machine. In its vocabu- 
lary are 373 words, 16 phrases (such as 
"my name is'), the 26 letters of the 
English alphabet, 45 phonemes (basic 
speech sounds used to create any word), 
and 13 morphemes (word prefixes and 
suffixes). Thus whole sentences can be 
put together by using complete words 
or assembling words from smaller units. 
The segments being assembled can be 
silently held in a memory until the phrase 
or sentence is finished; then a touch of 
the "'talk" control will activate the 
speech output and the HandiVoice will 
utter the complete message. 


Object-Kowal 


He has discovered 80 supernovae, in- 
cluding one in 1972 that was the bright- 
est in 35 years and the fourth brightest 
ever recorded. He has discovered many 
asteroids, as well as one comet. He has 
discovered the 13th and probable 14th 
moons of Jupiter. 

After all that, you might think that 
astronomer Charles Kowal of the Hale 
Observatories would be just a wee bit 
jaded. Yet you see him beaming in the 
picture (following page), because of his 
most recent, and possibly most exciting 
discovery of all. Seen as a dash in the 
top photo, it is the newest object in the 
solar system, circling the sun between 
the orbits of Uranus and Saturn. 

"Object-Kowal," as it has been tem- 
porarily named, is unusual because it 
seems to be neither planet nor asteroid. 
Its peculiar orbit, which may cross that 
of Uranus, is unlike that of any comet or 
asteroid. (Asteroids, by definition, are 
solar-system objects that lie between the 
orbits of Mars and Jupiter.) Yet it is far 
smaller than the known planets—some 
100 to 400 miles in diameter. 

Kowal made the discovery using the 
"blink microscope' you see here. This 
instrument presents rapidly alternating 
views of the same piece of sky on two 

Continued 


8 mg. “tar”, 0.7 mg. nicotine av. per cigarette by FIC method. 
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FACT 2:We have smoke scrubbers in our filter. 


gases that we believe muddy the flavor of fine 
nt on flavor 


low ‘tar’ cigarettes: #3828800. 


Our Purite filter helps d 
been able to patent it. 


flavor come through. 


Li 


enjoy wide-awa 
eliver flavor in a way so new 


aldehyde’ 


rd 


We don’t want your taste buds to 20 to sle ep. 
FACT 3: We have a pate 


FACT reduces the 
These Purite® scrubbers work like magnets to reduce these same 


aldehydes and let the fine 
Add it all up. Low gas, low ‘tar; great flavor. That's a FACT. 


tobaccos so you can 
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"Formaldeh vde, Crotonaldehyde, Acrolein 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Available in regular and menthol. 


touch... 


Begin by sanding 
smooth with 
successively 
finer grades of 
es. Sandpaper... 
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finish wit 

the best... 

Wood Finish by 
Minwax... 

| to bring out the 
"Us beauty in 


eames emi pe 


And for extra 
protection, brush-on 


MN Polyurethane or 
es ) ~~ Y Antique Oil 
«Ww Minwax. 
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Our free 16-page ui ue 
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MINWAX CO., INC., Dept. PS-28 
| Box 995, Clifton, N.J. 07014 
| Send FREE booklet, "Tips on Wood 
| Finishing." Also, color card and 
name of my nearest dealer. 


| NAME 


ADDRESS 


CITY 


STATE en 


INWAX. 


Science Newsfront 


[ Continued ] 


different photographic plates, made at 
different times. Any object moving rela- 
tive to the stars will show up as a faint 
track. The plates that revealed Object- 
Kowal were made through the 48-inch 
schmidt telescope at Palomar Observa- 
tory, jointly operated by Caltech and the 
Carnegie Institution. 


Restoring faded photos 


A while ago | described in these pages 
a new autoradiographic process that had 
been developed by Barbara Atkins, a 
chemist at NASA-Marshall Space Flight 
Center's Space Sciences Laboratory [PS, 
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Nov. '76]. It successfully brought out 
hidden details in underdeveloped or un- 
derexposed photographs, primarily astro- 
nomical photos. 

Now the process, which uses minute 
amounts of radioactive materials, has 
been used to restore old, faded photos to 
their original clarity and detail. The up- 
per of these two pictures is an old faded 
photo of workmen at a construction site 
at Red Mountain, in Birmingham, Ala., 
circa 1908, The bottom picture shows 
the restoration of the old photo by the 
autoradiographic process to near-con- 
temporary quality. The process can also 
be used to enhance X-ray film that has 
been underexposed by as much as 80 to 
90 percent. This means that a patient 
need not be subjected to X-rays a second 
time unnecessarily. 


Coal to fuel gas 


Bell Aerospace Textron, working under 
a contract with the U.S. Department of 
Energy, has apparently scored a major 
advance in the development of economi- 
cal coal gasifiers [PS, March '74; Jan. 
77; Aug. '77]. The company announced 
that its engineers had used rocket-engine 
technology to develop what they call a 
high-mass flux gasifier, a device able to 
change pulverized coal into a low-Btu 
gaseous fuel in an extremely small reac- 
tor. Such fuel could be used to run gas 
turbines for electrical generation, or for 
other industrial use. The Bell gasifier 
uses pulverized coal. 

There is a large national program on- 
going to explore coal gasification tech- 
nology, partly in response to the Carter 
administration's emphasis on coal as a 
major energy source. Most present coal 
gasifiers are rather large and complex 
installations. According to Bell, its gasi- 
fier is much smaller than those currently 
available, and will be both cheap and 
easily built in a factory, rather than 


on-site. Gs) 


We're looking for men to sell our quality 
aluminum, steel, and vinyl siding on a part- 
time (or full-time) basis. You can earn as 
much as $1000 or more over a weekend by 
oe our nationally advertised HOME- 


Others have done it, so can you. Here are 
some comments we've received from our 
dealers: 

"| was amazed at how easy your kit was to 
apply." 

"Your kit cost $2000 less than a local 
company wanted to side my home." 

"| earned over $60,000 last year following 
your instructions." " 

If you own a home which needs siding 
you can become a part-time dealer for 
Aluminum Industries. Éach dealer must 
apply one of our kits to his own house in 
order to gain application experience before 
selling to the general public. Our HOME- 
KITS are composed of the finest aluminum, 
Steel, or vinyl siding available in America. 

Our HOME-KITS include all materials 
necessary for a durable and professional- 
looking job. In addition to the siding panels 
themselves, you'll receive all of the acces- 
sories for the finishing touches, such as: 
window trim, door trim and pre-shaped 
comer. molding...we even include the 
proper nails. 

HOME-KITS are available in 14 sizes 
and in 22 colors. Your first kit comes with 
professional siding applicator's tools at no 
additional charge. 

Fill in the coupon below or call us toll- 
free at 1-800-643-9904 for a FREE 
ALUMINUM INDUSTRIES DEALERSHIP. 


Your free dealership will include: 


(1) A free franchise 

(2) A complete instruction manual 

(3) A 48 page dealers manual 

(4) A customers brochure in full color 
(5) Free siding samples 


IF YOU DESIRE, YOUR HOME-KIT CAN BE 
PURCHASED ON MONTHLY PAYMENTS. 


* ALUMINUM 
> INDUSTRIES 


OF ARKANSAS 
300 Phillips Rd. 
North Little Rock, AR 72117 
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"Order and apply HOME-KIT to your home. 
It's easy... and beautiful." 
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"EARN SUPER PROFITS!!! National average 
installed price is 3 times your dealer cost." 


"Sell your friends and neighbors. They'll 
never have to paint again." 


Please mail the coupon or call today. The nu mber of part-time dealers we will appoint in any 
area is limited. You are under no obligation, of course. No salesman will knock at your 
door. We sell exclusively by mail. 


[ APPLICATION FOR DEALERSHIP Dept. | PS28 | 


PPLICATION FOR DEALERSHIP Dept | PS-28 | 


WITHOUT OBLIGATION, please mail me all of the materials mentioned above including my 
FREE 48-page CONFIDENTIAL DEALER'S MANUAL AND WHOLESALE PRICE LIST, FRAN- 
CHISE & DEALERSHIP, AND SAMPLES. | own a home which needs to be re-sided and | under- 
stand that | must purchase a HOME-KIT for my home before | can sell them to the public. NOTE: 
No salesman will knock on your door, we distribute exclusively by mail. 


My name is: = . 
(please print) 


| would like to be considered for a: L] Part-time dealership O Full-time dealership 
Address of property | own which needs re-siding: STREET 

SINIELGII lIL——  —— —e 

This property is In- county. 
My mailing address is: STREET 
CITY STATE. Cc IP 
My present occupation is: 
My phone number is: 


| CITY 


SIGNATURE DATE 


AE. 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 
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Vertical '"whirlwind'" 
Aimed at prevailing winds (or turnable 
for changes in direction), the concrete 
scoops below these horizontal rotor 
blades would funnel and accelerate in- 


coming currents to produce more power 
than could normally be generated by 
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Vise slot guides saw 


You could cut more accurate bevels, 
flats, and angles, even on short lengths 
of circular stock, with a vise like this. 
Slotted to receive a saw blade, the mov- 
able jaw would expose the kerf line 
while holding both the clamped and 
severed pieces. The vise could be used 
with a hand saw or band saw to lessen 
the risk in cutting small pieces. 


The following patents have been issued: Whirlwind—No. 4,018,543 to E. 
Ben Lomond CA: Vise quide—No. 
3,866,897 to R. Whalen, Jr., La Mesa CA; LED gunsight—No. 3,994,072 
to J. Agnello, Jr., Ossining NY; Premeasuring cup—No. 3,870,220 to 
R. Koury, Toronto, and M. Cooper, Downsview, Ont.; Foam shingles— 


Carson, Felton. and D. Carson, 
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e wind 
propeller-type blades of any practical 
size. Partitions between the rotor hous- 
ing and two concentric uprights would 
increase normal air pressure or partly 
block winds exceeding the capacity of 
the blades or underground generator. 


LED illuminates gunsight 
Centered on the built-in sight of a shot- 


gun, this low-drain, battery-powered 
auxiliary sight would use a switchable 
light-emitting diode to allow a hunter 
to take quick aim in dim or failing light. 
Less complex and expensive than built- 
in lighted sights, the attachment could 
also be moved from gun to gun and 
quickly aligned as needed. 
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Cup premeasures coffee 


Enclosed in an insoluble, heat-proof foil 
or similar capsule, a single serving of 
instant coffee (or other powdered bev- 
erage mix) could be prepacked into the 
bottom of a disposable cup so you'd 
only have to add hot (or iced) water 
when you were ready to drink it. Before 
adding the water you'd pull a tab to 
rupture the capsule seal, then lift it out 
to expose the soluble contents. 


Foam shingles save heat 


Molded to resemble shingles, tiles, or 
slates, this plastic foam would be bond- 
ed to a plywood or similar backing for 
strength and dimensional stability. Sec- 
tions of any convenient size could then 
be nailed or glued over rafters or old 
roofing to form a sound-insulating, heat- 
saving—and conventional-looking—home 
roof. 


No. 4,028,450 to Walter M. Gould, Redondo Beach, Calif. 90278. 

Copies of patents may be ordered, by number, 
sioner of Patents and Trademarks, Washington, D.C. 20231, at 50 
cents each. To write to an inventor, if address above is insufficient, 
address him by name and patent number in care of the Commissioner. 
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Experience beautiful seclusion. 
For the highways of your mind. 
Oldsmobile Cutlass Supreme 778. 


dot For '78, it’s more Now, set the new 
: 1: Supreme than ever. Cutlass Supreme in 
E Take a moment to motion. Experience its 
appreciate the Supreme's pr 
- m beautiful new shape. m 
: j Crisp, formal roofline. 
á Irim new style. 
| Settle into comfort- 
rah able new seats. Stretch 
out in a spacious interior 
Ts 7 with increased headroom* 
ag E i. and legroom over last 
A year's Supreme Coupe. impressive maneuverabil- 
Scan the beautiful new ity in city traffic. The 
bi-level instrument panel. smooth ride. 
It's a contemporary Suddenly, any road 
ir classic, with a practical ^ you've ever dreamed 
Eis nature. EPA estimates: about becomes a reality. 
27 mpg highway, 19 city, That endless stretch of 
22 combined, with an freeway. The winding 


available 260 V8 and auto- 2-lane through farmland. 
matic transmission. EPA Along the highways of 
ratings are estimates; your your mind. 

mileage depends on how Take time to discover 
and where you drive, your that great Cutlass feeling. 
car's condition and equip- Seclusion has never 


AURA TU RERO IAE s ment, (EPA estimates are been more beautiful. 
i 55 5 lower in California.) Note: The Cutlass 


Supreme is equipped 
with GM-built engines 
produced by various 
divisions. See your 
dealer for details. 

* Available sunroof 
reduces headroom. 


Cutlass Supreme 78. 
Can we build'one for you? „ 
. k a ZA T "x 
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BOATING BEAT 


By BOB BLACK 


Alcort and Bruce Kirby team up 


What happens when you cross a parrot 
and a tiger? Well, when it speaks, you 
listen, 

The same thing has to happen when 
you meld Bruce Kirby, designer of the 
Laser—the hottest little boat ever—with 
AMF Alcort, inventors and makers of 
the little boats that got it all started, 
the Sailfish and Sunfish. 

Kirby has designed the Alcort Apollo 
(above), 15'6" overall with a 5'10" 
beam and 128 square feet of sail. He 
says it's intended to be a family-type 
day sailer for up to four people. But it 
also could be an excellent racing boat 
for a college team, husband and wife, 
or any other two people. There is no 
trapeze, but hiking straps are provided. 
The price isn't at all bad—good, even, at 
$2295. It will be available this month. 

There is no cockpit decking, but there 
is a five-inch-wide gunwale, and molded 
seats flank both sides of the cockpit. 
It will weigh around 315 pounds, Kirby 
said. 

| saw the prototype in October and 
was impressed. It's the first dinghy that 
Alcort has done in the club-racing or 
day-sailing categories and comes with 
some neat things standard, such as 
roller furling on the jib. Kirby says, "It's 
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not as racing-oriented as the Laser. We 
made the Apollo more stable." 


Sisu 


Sisu, we are told, is a Finnish word 
without a literal English translation. It 
is a psychological concept embodying 
various traits that make up the Finnish 
character: stamina, perseverance, ob- 
stinacy, courage, fortitude—guts. 

Well, up in New Hampshire they have 
been making the Sisu 22, a gutsy 
pocket seaboat made of fiberglass and 
designed by Royall Lowell, one of the 
masters of the Down East lobster-boat 
designs. The outboard model costs a 
most economical $4290. There are also 
stern drives and inboards available— 
including diesels. 

The maker is now introducing a 30- 
footer, with deck designs for a work 
boat or a cruiser. The price is $17,500 
with a Crusader 220-hp gasoline en- 
gine. Next will be 26-footer. Good 
boats, good prices. Sisu Boat, Inc., is 
at Industrial Park, Dover, N.H. 03820. 


And a new inflatable 

A new line of inflatables featuring, of 
all things, Kevlar—for lightness—is be- 
ing introduced by Maravia Corp. (857 


Thornton St., San Leandro, Calif. 
94577). Using Kevlar 29, Maravia has 
come up with a four-man dinghy that 
weighs less than 20 pounds. 

The company has been making Grand 
Canyon pontoon boats (up to 37 feet) 
and now has a line of three dinghies 
and 12 professional river boats. 


Clean-bilge department 


A fellow named R. J. Von See, who 
plays a very fine bass fiddle in boating- 
oriented Newport, R.I., also doubles as 
an inventor. Von See has a new product 
that absorbs oil but rejects water. Petro- 
Traps can be squeezed out and reused 
indefinitely. All of which is not new; 
there are several related products on 
the market. 

However, Petro-Trap (Box 157, West- 
port, Mass. 02790) has one rather re- 
markable feature—it's available with a 
vapor barrier that reduces the hazards 
of fire from volatile liquids in the bilge. 

This is not to say that with Petro- 
Traps aboard you shouldn't continue to 
vent and blow out the engine compart- 
ment—you definitely should. But if the 
thing is down there sucking up loose 
oil and gasoline anyway, it's a com- 
forting feeling to know it will contain 
their gases, too. 


Hooray for the Coast Guard 


There's some good news and some bad 
news again. Boat thefts are on the rise; 
but finally someone is doing something 
about it. 

Just a short time ago, a source no 
less prestigious than the National Asso- 
ciation of Engine and Boat Manufac- 
turers commented on the ever-increas- 
ing number of boat hijackings and 
thefts: "Thus far, the State Department, 
FBI, Drug Enforcement Administration, 
Coast Guard, and local and state police 
officers have refused to accept jurisdic- 
tional responsibility . . .'' 

Now Admiral Owen Siler, Comman- 
dant of the Coast Guard, has issued a 
directive that says not only will the 
Coasties get into the problem, but they 
will jump in hard. From now on, all 
stolen boats in either federal or state 
jurisdictions will be reported to the 
Coast Guard, and temporary respon- 
sibility for recovery efforts will be un- 
dertaken or coordinated by that agency. 

The USCG will keep a file on any 
stolen-vessel case referred to it, will 
issue vessel-lookout notices, conduct 
searches and harbor checks, and coor- 
dinate with other involved authorities. 

Three cheers! 


Diving? Take the full course 


This is Diving—A Complete Underwater 
Course has been published by W.W. 
Norton & Co. at $13.95. It is a really 
fine book, but, as the text itself says, 
its instructions should be followed with 
the help of a qualified instructor. The 
illustrations and explanations are out- 
standing. All the measurements are 
metric, so here's your chance to get 
used to thinking that way. 


There are some things you 
never want to change. 

Like the feeling you get 
when you reel in that first big one. 

An old familiar feeling, An 
excitement that never changes. 

Like the feeling you get with 
every single sip of Smooth as Silk 
Kessler. So consistently smooth. 
Unchanging. Theres no smoother 
whiskey at any price. 

Like Kessler, the best things 


in America never change. 


| Thank goodness 
^ thebestthings (essit 
in America su 


never change. 


SMOOTH AS SILK 


KESSLER 
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MELLE AUCTUS KESSLER CO., LAWRENCEBURG, IND. BLENDED WHISKEY.-BQ-PROOF: 72 445 GRAIN NEUTRAL SPIRITS, 
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MOTORCYCLING 


BY RAY HILL 


Easy-to-install cruise control 
gives your hands a break 


Most of us who have taken a long street 
ride (200 miles or more at a stretch) 
or done any long-distance touring have 
experienced a tired throttle hand, Well, 
there's no need to strain your hand any 
longer if you have the easy-to-install 
little device | just tried out. It's called 
Vanda-Cruise, and it eliminates the pres- 
sure exerted on the handgrip by the 
throttle-return springs. 

It lets you set the throttle to whatever 
speed you desire. The throttle exerts 
no return pressure, but you can easily 
roll it back when you want. Or you can 
hit a lever with your thumb and the throt- 
tle will automatically snap back to idle. 
Vanda-Cruise sells for $21.95 and is 
available from  Racecrafters  Interna- 
tional, Inc., 7801 Canoga Ave., Canoga 
Park, Calif. 91304. 
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No-frills plug holder 


Carrying a spare spark plug on a trail 
or enduro-type machine is only common 
sense. Being out on the trail miles away 
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from a replacement for a fouled plug 
is no fun. But where do you carry the 
spare? One place I've found is behind 
the cross brace in the handlebars. Just 
wrap duct tape around the plug and 
tape it behind and slightly underneath 
the cross brace to help protect it from 
branches, rocks, and other objects. Pre- 
set the gap on the plug before taping it 
in place; then you won't have to worry 
about gapping it on the trail when you 
need a replacement, 


TAPE A 
WEIGHT 
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Inexpensive wheel stand 


You don't need a big-bucks wheel 
stand to balance or true a wheel. What 
| use at the race track (and at home) are 
two five-gallon gas cans. | remove the 
wheel, put the axle through the wheel, 
and rest the axle on the cans as shown. 
Cinder blocks, boards, anything that can 
provide adequate support on both sides 
of the wheel will work as well. It's 
important to make sure, especially when 
balancing the wheel, that the supports 
on each side of the axle are positioned 
so that the axle is level, allowing the 
wheel to rotate freely. 

When truing the wheel you can use a 
coat hanger or other stiff wire as an indi- 
cator. Position the wire so that one end 
is almost touching the edge of the rim 
as you rotate it. True the wheel with 
the tire and tube removed to prevent 
puncturing the tube with a spoke. 


Cleaning ring grooves 


Removing carbon from  piston-ring 
grooves is easy, especially if you have 
a groove cleaner. Just break the old 
ring in two and use one end as a Scraper. 
When you're finished, you should be 
able to slide the edge of the new ring 
into the groove without binding. If the 
ring doesn't move freely in the groove, 
work the end in until it does. 

After scraping, clean the grooves with 
solvent or compressed air. Then, to give 
the rings a chance to perform when the 
engine is first fired up, spray some CRC 
56 or similar lubricant in the grooves 
before installing the new rings. 


Posters 


l've never met a motorcyclist who didn't 
enjoy photographs of himself and his 
bike. Posters are even better. But they're 
often expensive. Here's a place | found 
that does good work at an affordable 
price: Worldwide Photo, 3545C Spanish 
Quarter, Charlotte, N.C. 28205. The first 
24-by-36-in. black-and-white poster is 
$7.95; copies are $3.50 each. A color 
poster the same size is $16.95. 


Good sense about helmets 


Has your state repealed the helmet law? 
If so, great. But don't elect to street- 
ride without a helmet—that bucket is a 
lifesaver. Just ask any road racer who 
has unloaded and has deep gouges in his 
helmet showing where he bounced off 
the asphalt. He'll tell you fast how he 
loves his helmet. 


How-to-trail-ride booklet 


Trail riding is a lot of fun, but, as with 
all exciting sports, there are do's and 
don'ts that you should know for maxi- 
mum enjoyment and safety. If you're 
thinking about getting into trail riding 
and would like to get a good grasp of the 
basics, stop by your local Hodaka dealer. 
He's got a free booklet, "How to Trail 
Ride." lt covers all the fundamentals. 
For the name of the Hodaka dealer near- 
est you, write Pabatco, Box 327, Athena, 
Ore. 97813. 
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. The only low tar y 
«menthol cigarette with Mente 2 | 
- Salem satisfaction. “== 


Enjoy the satisfying 
cool taste you expect 
from Salem. Salem Lights 
and Lights 100's, the 
Lights that say enjov. 


FEFFE FE. 
FFÉK grmPÀ 


Warning: The Surgeon General Has Determined | LIGHT 10's: 9 mg. "tar", 0.7 ma. nicotine, LIGHTS: 11 mg."tar". 
That Cigarette Smoking Is Dangerous to Your Health. | 0.8 mg. nicotine, av. per cigarette, FTC Report AUG. 77. 


Everybody knows you 


cant get a good job 
without experience. 


Navy J 
Air Force 
Marines 


DO IT FOR YOURSELE 
DO IT FOR YOUR COUNTRY. 


Wrong. 


How can you get experience if you dont 
get a chance? Its a problem you face when 
youre looking for a good job. 

‘Todays Army, Navy, Air Force and 
Marines offer training for thousands of good 
jobs. And you may qualify for one. No expen- 
ence necessary! (Thats what well give you.) 

But just because you dont need experience 
doesnt mean you dont need anything on 
the ball. | 

Just the opposite. In todays service,the 
competition is keener. The job-training better. 
And it asks a lot of you. Thats the way your 
country wants it. 

But get through, and youll have a skill 
you can work with. And grow with. A skill 
you can turn into a successful and interesting 
future. In or out of the service. 

But skill and experience arent the only 
things you ll get. 

Youll meet people from all walks of life. 
You'll travel. You'll earn a good paycheck. You'll 
get 30 days paid vacation. And a chance to 
continue your education. 

For more information, fill out the post- 
card and mail it in. And get on your way to 
getting experience. 

Right! 
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PS car test 
& driving report 


Compact 


sedans 


Fairmont sets new standards 
for the competition 


PS ratings—test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2: 
poor, 1; very poor, 0. 


| *Two-door body 
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Fuel economy 3 
Acceleration 4 
Braking 3 
Handling 4 
Maneuverability 5 
Ride comfort 3 
Quietness 1 
Roominess 4 
Visibility 4 
Entry/exit ease 3 


Ford Fairmont (foreground) is most efficiently pack- 
‘aged. car produced in U:S8; It's 300-900 Ibs. lighter 
than others (left to-right: AMC Concord, Plymouth 
Volare, Pontiac Phoenix) but has most interior room. 
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By JIM DUNNE and 
RICH CEPPOS 


There's no mistaking the Ford Fair- 
mont as the newest model in the 
compact class. It has a large glass 
area, lightweight body, increased 
passenger room, and EPA figures 
that can make many imports sit up 
and take notice. 

But the Ford Fairmont is not the 
only compact that's new. AMC's 
luxury compact Concord is making 
its first appearance this season. Its 
Continued 
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You can't buy 
abetter plug. 


The plug is Champion. The one that’s used by more of the 
world’s car manufacturers than any other plug. The plug 
’ that is designed to fit virtually every gasoline engine 
made. And it's the brand of plug that sparks more cars 
to major race wins than any other. 
If you're still not convinced that Champion is the 
^ plug you should be using, here's one more fact: 
, It’s the world's No. 1 seller. 
And the whole world can't be wrong. With that 
kind of recommendation you know you're 
dealing with a winner. 
, One more thing. We'd like to send you our 
new Champion Tune-Up Guide. It 
* includes helpful information on 
maintaining your car plus a 
maintenance log, a gas 
mileage calculator, and 
our spark plug 
. recommendations. Just send 
$1.00 plus your name 
and address to “Tune-Up,” 
Box 910, Dept. M, Toledo, Ohio 43661. 
So no matter what you drive, 
use Champion spark plugs. 
r You can't buy a better plug. 


| |CHAMPION 


You can't buy 
a better plug. 


Champion Spark Plug Company * Toledo, OH 43661 


PS car test & driving report 


Volare emerges from PS dou- 
ble-lane-change accident-avoid- 
ance course, in which pylons 
block lanes 120 feet apart. 
Volare's handling was typical 
of all the compacts except Fair- 
mont: lots of body roll, vague 
steering feel, fair lateral re- 
sponse, and average cornering 
adhesion. Fairmont had su- 
perbly direct steering response; 
it changed directions like a 
well-bred European sports se- 
dan. All the test cars under- 
steered at the limit of adhesion. 


changes, while not as sweeping as 
Fairmont's, are a big improvement. 

The other two cars in this test 
group, Plymouth Volare and 
Pontiac Phoenix, are also recent 
additions. Volare appeared just two 
years ago, while Phoenix, a re- 
vamped replacement for the Ven- 
tura, was introduced last spring. 

At first glance, they are as much 
alike as their price tags ($3600- 
$4500 base price) would indicate. 
But surprising differences showed 
up in our test. 


Fairmont 


Roominess is a good example. 
The Fairmont and the four-door 
Volare (we tested the two-door 
version) have about the same in- 
terior room, yet the Volare is eight 
inches longer and a whopping 900 
pounds heavier than the Ford—al- 
most an intermediate. The Fair- 
mont interior feels as roomy as 
an intermediate, and was the only 
car that provided enough leg room 
for six-footers sitting in front and 
rear at the same time. (The four- 
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door Volare could do the same, 
but not the two-door.) Neither the 
Phoenix nor Concord has as much 
room. 

The Fairmont’s interior is also 
wide enough to sit three across, 
though the high transmission tun- 
nel forces the middle front-seat 
passenger into an uncomfortable 
position with his feet in the right- 
side footwell. The wide tunnel also 
makes it hard for some drivers to 
operate the pedals comfortably. 
The tall, boxy greenhouse gives 
plenty of head room, and the low 
belt line and large expanses of 
glass add to the roomy feeling, as 
well as providing nearly 360 de- 
grees of visibility. Trunk room is 
also excellent. 

The Fairmont’s road behavior is 
as impressive as its packaging, far 
better than the other test cars and 
the Maverick it replaces. Its ride 
is firm and well-controlled over all 
surfaces, but never harsh. It soaks 
up very large bumps in stride, 
never bouncing, hopping, or wal- 
lowing. The suspension is all new, 
its design a first for Ford in this 
country. The front suspension fea- 
tures coil springs set on single 
lower control arms with modified 
MacPherson struts that house the 
shock absorbers. At the rear are 
coil springs—a first for Ford in 


this class—and the traditional 
rigid axle. 

The  power-assisted variable- 
ratio rack-and-pinion  steering— 


new for '78—is the most accurate 
and responsive we've ever en- 
countered on an American car. The 
self-centering action and direction- 


EPA fuel mileage (mpg) 
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Highway 26 25 26 21 
City i 19 18 18 16 
California highway 23 194+ 21 17 
California city 18 144+ 15 13 


al stability are strong, so neither 
bumps nor crosswinds throw you 
off course. 

The Fairmont is a very com- 
posed, reassuringly stable road car 
that imparts a strong sense of con- 
trol and a feeling of security un- 
matched by virtually any other 
American family sedan. 

The 200-cu.-in. six felt very 
peppy and never lacked for power 
in any situation. A 2.3-liter four- 
cylinder and 5-liter V8 engine are 
also available. 

While the four-cylinder engine 
returns 33 mpg highway/22 mpg 
city, the fuel economy of the six 
(26 highway/19 city) disappointed 
us. Considering how much lighter 
the Fairmont is than the other 
test cars, and that it had the 
smallest engine, we felt it should 
have been significantly more eco- 
nomical. It wasn’t. 

We were also not impressed with 
the middle-line decor-group in- 
terior in our car. The steering 
wheel, vinyl seats, and door panels 
looked plain and cheap to us. The 
molded-plastic dashboard was of 
poor quality, and all the unused 
space made the interior look as if 
switches and gauges were missing. 
We differed as to whether the two 
steering-column-mounted stalks 
that control wipers, horn, high 
beams, and directionals were more 
convenient than the traditional set- 
up; and as to whether the seat 
cushions were too low and provided 
adequate lateral support. We 
agreed that the horn should be 
moved back to the steering hub. 

Despite the uninviting interior, 
the Fairmont is an excellent auto- 
mobile and a big step forward in 
American automotive design. Never 
has an American family car com- 
bined so much room, such fine 
road manners, and such good econ- 
omy. 


Volare 


This car comes closest to match- 
ing the virtues of the Fairmont. 
It's a boxy design, much like the 
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The Realistic 2001 


MICRO 


noceson OCAMNEN,..all the 
action you can handle! 


16,560 frequencies to explore. 6 bands. 
l6 channels. No crystals to buy. 


Say good-bye to plug-in crystals! Imagine a scanner you can use in any 
city or town, without ever buying a receiving crystal. À scanner that really 
lets you explore the action bands — police, Ham, weather, mobile telephone 
and more — and store up to l6 of your "discoveries" at once for high- 
speed scanning. Sounds incredible, but that's just an introduction to what the 
Realistic PRO-2001 can do! 


It's easy to use — but what power! A microprocessor and digital 
keyboard let you enter actual frequencies for monitoring, storing in the 
scanner, or exploring. Your search range can be as narrow or broad as you 
wish — it can even span several bands! 


All the features of a deluxe traditional scanner! Automatic or manual 
scan. Switchable scan delay to prevent missed callbacks. High-speed skipper 
circuit scans |5 channels per second. Built-in speaker, jacks for recorder, 
headphone, external speaker. With power cables for home or mobileT use. 
Bands (MHz): VHF-Lo, 30-50; Ham, 144-148; VHF-Hi, 148-170; Ham/Gov t., 
430-450; UHF-Lo, 430-470; UHF-Hi ("T"), 470-512. The Realistic 2001. 
It's a revolution in action radio. And it's happening at Radio Shack. 

For under $400* 


tMobile use in some states and localities may be unlawful or require a permit — check with local authorities. 
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| is l JF DIGITAL ENTRY PROGRAMMABLE SCANNING RECEIVER —  "ZQEAUEF. SIIC- 
a DELAY AUTO PRO-=-2001 


E: 
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VOLUME SQUELCH 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


Radie Shae 


A TANDY COMPANY e FORT WORTH, TEXAS 76102 
OVER 6000 LOCATIONS IN NINE COUNTRIES 


Like no scanner 
you've ever seen... 


Bright red digital readout shows 
exactly which frequencies are 
being scanned, monitored, or 
programmed into memory. 


Powerful search capability lets 
you find new, often unpublicized 
channels. Enter lower and upper 
limits (even in different bands) 
and select either fast or slow 
search. The rest is automatic! 


Simple, direct keyboard entry 
of any frequency — no codes or 
switches to slow you down. 
Special ENTER button reduces 
accidental entries. 


Monitor any frequency without 
entering it into the scanner — 
it's like having a I7th channel! 


ló-channel scanning section with 
LED channel indicators and 
individual channel lockout 
buttons. 


Zeromatic tuning (patent 
pending) for reduced interference 
and less spurious response over 
all 6 bands. 


master charge 


HE (TOA SAN CARE 


These two credit cards 
honored al mcst Radio Shacks 

*Prces may vay at individual 
stores and dealers. 


PS car test & driving report 


Fairmont, with upright seating and 
lots of glass area. The wheelbase of 
the two-door version we tested is 
four inches shorter and its roofline 
considerably lower than the four- 
door. As a result, rear-seat leg- 
room and head room were cramped. 
The four-door, however, has nearly 
the same interior room as the Fair- 
mont. It surpasses the Fairmont in 
acceleration, yet nearly matches it 
in fuel economy—amazing, con- 
sidering its great weight disadvan- 
tage. Its interior appointments and 
instrument panel are of higher 
quality than the Fairmont’s. 

In road behavior, however, it 
couldn’t come close to the Ford. 
Like some other Chrysler products 
we've tested, the Volare was an- 
noyingly sensitive to road camber. 
If the road tilted slightly, the car 
wandered off in that direction, call- 
ing for constant steering corrections 
even on straight roads. The steer- 
ing was also vague and had poor 
on-center feel, all of which keeps 
you from feeling secure. The ride, 
soft in the traditional big-car man- 
ner, is generally acceptable except 
on rough surfaces, where it becomes 
a bit bouncy and harsh. Since the 
two-door is cramped as a family car, 
we'd recommend the four-door. 


Phoenix 


The GM compacts were repre- 
sented by the Pontiac Phoenix, a 
cosmetically upgraded version of 
the Ventura line introduced in mid- 
"TT. Its interior was smaller than 
those of all but the Concord, and 
leg room was at a premium: If 
you're over 5'11”, the front seat 
doesn't adjust back far enough and 
rear-seat passengers over 5'10" will 
bang their knees on the front seat- 


Fairmont interior feels as spacious as an intermediate. It 
offers very comfortable upright seating and a good relationship 
to the controls—but it looks very plain. 
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back when it's all the way back. 
The rear-seat cushion is also too 
low and too short for good support; 
you feel as if your knees are up 
near your chest. The steering wheel 
is too high for our taste, so we 
recommend the tilt option. Other- 
wise, Phoenix's appointments were 
as nice as Volare's and far better in 
quality than the Fairmont’s. 

The Phoenix’s ride and handling 
did nothing to make up for the 
small interior. It is soft and bouncy 
over rough roads and bottoms fair- 
ly easily, though it’s adequate over 
more gentle undulations. Direction- 
al stability and steering response 
were just average, though better 
than the Concord’s and Volare’s. 
Our Phoenix also suffered from a 
noisy engine (other GM divisions 
using the same V6 engine have 
quieted it more) and rattling from 
somewhere in the rear of the car. 
Other divisions offer better-handling 
versions of the GM compact but 
we'd wait for new, smaller, front- 
wheel-drive models scheduled for 
"[9. 


Concord 


The Concord is actually a Hornet 
upgraded with a luxurious interior, 
suspension refinements, and more 
sound deadening. It was the most 
luxurious car in the group. The front 
seats would do a Cadillac proud. 
'They are firm but not too hard, they 
recline, and are covered in a beau- 
tiful velvet-like fabric. Door panels 
are done in the same fabric, and 
thick carpeting covers the floor. The 
high-quality materials and attrac- 
tive dash design would have you 
thinking this was an expensive car 
were it not for one thing: poor qual- 
ity control. The various sections of 


n $ 4 E | 1 


Plush Concord interior features reclining seats covered in 
velvet-like fabric and contrasts sharply with Fairmont. But Con- 


the dash didn't line up properly, the 
window cranks scraped against the 
front-door-mounted stereo speakers, 
and the doors were hard to close. 
The Concord also suffered from a 
rear seat that was almost as 
cramped as the Phoenix's and small 
opera windows that made the interi- 
or seem even smaller. The corridor 
between the front seat-back and the 
door post is a narrow five inches, and 
the shoulder-belt anchor hinders en- 
try and exit. 

AMC’s 258-cu.-in. in-line six is 
similar to a V8 in a number of re- 
spects, including smoothness, pow- 
er, and noise levels. With a 16-sec- 
ond 0-60-mph run, Concord just 
missed our top-performance grade. 
It will cruise all day at 55 and is 
peppy around town. The two-bbl. 
carburetor makes a big difference 
in this car. It provides improved 
performance over the one-bbl. base 
258 and better fuel economy than 
the optional 304-cu.-in. V8. 

It was as quiet as the other cars; 
its ride was soft. Its steering had the 
poorest on-center feel and imparted 
little directional stability. 

But Concord gets top honors for 
trim level. In upgrading the Con- 
cord, AMC may have hit upon the 
solution for its lagging sales. The 
company's aim was to appeal to 
big-car buyers who were switching 
to a smaller car, and it looks as if 
it hit the mark. 

Our test revealed that there is 
more variety in the compact field 
than ever before. We are impressed 
with the improved Ford compact 
line; it’s the new standard in the 
compact class. The other models, 
especially Concord, are more re- 
fined than ever and make lots of 
sense as family cars. 


P 
"^ 


cord suffered from poor quality control and smallish rear seat. 


For specs and test results, turn page 
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Che first 

real taste in 

| any low tar. 
The natural cigarette did it. 

It's rich and full and it satisfies. 

It's Real. 


Your cigarette enhances its flavor Of course, the menthol in Real 
artificially. All major brands do. Real does Menthol is fresh, natural. Not synthetic. 
not. We use only the finest tobacco blend You get a rich and round and deep taste. 
and add nothing artificial. Nothing. A total taste that satisfies. Yet it's low tar. 


= 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Only 9 mg. tar. 


© 1978 R. J. Reynolds Tobacco Co. 


PS car test & driving report 


Fairmont, Volare, Phoenix, and Concord— 


aca specs, dimensions, and test results 
+ mm 
m 
smi FORD PLYMOUTH PONTIAC AMC 
ET] | Fairmont Volare Phoenix Concord 
= | DIMENSIONS (inches) 
Wheelbase .............« 105.5 108.7 111.1 108.0 
Overall length ..... 206.0000. 193.8 197.2 203.4 183.6 
Overall height .............. 53.5 53.3 52.3 51.7 
Overall width .............. 70.2 73.5 73.2 71.0 
Trück, FIR oe ess eoo 56.6/57.0 60.0/58.5 61.8/59.6 58.4/57.5 
Ground clearance .......... 6.2 4.6 6.6 48 
Front head room ........... 38.5 37.4 39.3 38.1 
Front hip room ............. 56.2 57.4 53.3 54.3 
Front leg room ............- 41.8 42.5 41.7 40.8 
| Rear head room ............ 37.7 35.9 37.1 37.5 
Rear hip room ............. 53.7 51.8 53.6 52.5 
Rear leg room (min.) ........ 35.4 31.7 35.2 35.7 
Min. rear knee room ........ 1.5 -2.7 0.4 0.0 
Couple distance ............ 33.0 29.5 32.7 31.2 
SPECIFICATIONS | 
Engine type ............... In-line 6 In-line 6 In-line 6 
Displacement (cu. in./L) 200/3.3 25/3. 231/3.8 258/4.3 
Compression ratio .......... 8.5:1 8.4:1 0:1 8.0:1 
Carburetion .......c0c0ee ees 1 bbl. 2 bbl. 2 bbl. 2 bbl. 
Net hp @rpm ............. 85 (m 3600 110 @ 3600 105 @ 3400 120 @ 3600 
us torque @ rpm .......... 194 @ " er = 2000 eb aie cem d 2000 
ransmission wo. cece eens .. J-speed auto -5 auto -5 auto -5 auto 
Axle HIR. eerie 2.73:1 .9:1 2.55.1 2.53:1 
Tire make. ........ussseue. Michelin Goodyear Uniroyal Goodyear 
TIBIA X Radial pM Polysteel Steel-Belted Radial ^ Polyglas Radial 
ial 
Tire size ........... Spades DR78-14 ER78-14 ER7B-14 DR78-14 
Steering iioi Ie ls Rack and pinion, Recirc. ball, Recirc. ball, Recirc. ball, 
r^ | Overall steeri ti 20-16:1 87:1 15.1-11.3:1 19.4-15.7:1 
1; | ng ratio ........ : Fi ,i-11.3: . oft 
oco ota tp nm Turns, lock to lock ......... 3.05 3.5 2.42 3.3 
CONC | [| Turn diameter (ft.) 39.0 39.4 38.1 34.9 
LJ. d | Front suspension ........... Hybrid MacPherson Independent Independent Independent 
strut w/coil springs, control arms SLA wicoil springs, SLA wicoil springs, 
EHBBEEBP-., stabilizer bar witorsion bar, sta- stabilizer bar stabilizer bar 
zeae bilizer bar 
=< Na Rear suspension ........... 4-bar link w/coil Longitudinal leaf Longitudinal leaf Longitudinal leaf 
E | springs springs springs springs 
| Bali oos EULDEXG Power disk/drum Power disk/drum Power disk/drum Power disk/drum 
Brake swept area (sq. in.) ... 276.0 355.2 337.3 310.6 
Fuel tank (gal.) ............ 16 18 2] 22 
: : Trunk space (cu. ft.) ........ 16.8 14.6 13.2 10.8 
Roominess of Fairmont and Volare Lifter ie gy DM 23.9 Bi Eu ES. 
. urb wei 5 ree } | 
comes from tall, boxy body design, thin F/R weight distribution (%) .. 54/46 55/45 53/47 56/44 
shell seats, and upright seating that al- Basic price. a E ed pes GAMES H3 pen 
rice as tested ............, 
lows smaller passenger compartment. Major options on test car ..... &-cyl. engine ($120), Premier interior pkg. Air cond. ($508), 25B-2V engine 
auto trans. ($368), — ($391), exterior pkg. WSW steel-belted ($100), auto 
poe Mee TE ar Sori ee ijv cruise trans. ($246), air 
: shil; - , pow en- control ( , fear cond. ($564), 
PS serviceability ratings brakes ($63) decor. gine ($40), auto defog. ($92), power WSW tires ($80), 
wpa p kba grp. interior ($301), trans. , power steering e), brakes 
How easy is it to service these cars? dix wheel covers steering ($145), powerbrakes ($69), ($53), rear defog 
To give you an approximation of how ($42), WSW fires ponei rakes ($65), "pides edd ($67), styled 
EON mie . , AMIFM radio ! stereo radio wheels ($113), 
difficult it is for a typical person to radio ($176) ($147), vinyl roof ($236), wire wheel AM/FM stereo 
perform various service operations, ($163) covers ($108), tilt — radio ($186), 
we examine each test vehicle. The oraa Ta p 305 me 
numbers mean: 1, very difficult; 2, 
difficult; 3, average degree of diffi- 
culty; 4, easy; 5, very easy. | TEST RESULTS 
t um Acceleration (sec.) 
o 7 € 0-60 mph... cse 15.5 14.6 17.1 15.9 
E 2 E 89 25:70 Mph Loser eren 16.9 16.5 17.6 18.0 
a um o c Brake test (cool) 60-0 mph 
e 5 È Pedal pressure (Bs) ...... 100 100 100 100 
; j | pressure (Ibs.) ...... 1 
CSCIC gg Disk temperature (°F) ..... 240 150 153 230 
ae? caitlin 3 3 3 3 Brake test (hot) 60-0 mph 
Master cylinder 5 5 4 5 Stopping distance (t) oo 155 165 147 175 
Windshield washer 3 H 4 1 Pedal pressure (Ibs.) ...... 140 100 160 120 
Engine oil 5 - | Disk temperature (°F) ..... 565 425 525 591 
Coolant 3 5 Interior noise @ 60 mph (dBA) 69 68 69 70 
| " Handling test (mph) ........ 62.4 56.3 58.2 54.5 
Checking engine: Maneuverability (mph) ...... 28.1 25.0 26.4 24.3 
1 E 
istributor TEST CONDITIONS: Ambi 'F; relative humidi reent; i e 29.9 i 
Curb adicatinént 3 3 3 3 ONS: Ambient temperature 62°F; relative humidity 75 percent; barometric pressure 29.9 inches 
Oil filter 4 3 4 4 i 
Oil fill 3 3 5 3 
Replacing hoses: * " 
Top radiator hose : rave H "n | | 
[Up DE i 7 LI à Performance comparison with selected models 
Heater hoses 2 2 | 
1977 1978 1978 1978 1977 1977 
Changing bulbs: : X g 3g Honda Chevy Dodge Ford ^ Chevrolet Olds Ctls. 
Tall ient NS 1 5 4 1 Accord Malibu Monaco LTD I Caprice Supreme 
Front running lights 3 2 2 2 E in-line 4 V6 V8 V8 v8 v8 
ront parking lights 2 : ; iul 
Frontdirectionals 3 2 4 3 Mpg (city driving — 0€ 4 0570 5$ 538 19 SD o 
Rear directionals 4 2 4 4 Acceleration 0-60 mph (sec.) 17.0 18.7 14.5 15.3 13.5 12.3 
Hewrrünnig hts d £ E 3 Brakes 60-0 mph (hot) (ft.) 128 127 136 169 142 180 
Fui À fuses 2 4 1 2 Handling (mph) 62.4 60.0 53.0 48.5 60.0 60.0 
accessibility 3 3 4 3 Maneuverability (mph) 28.1 28.1 24.6 23.6 28.6 | 25.0 
Changing belts 4 4 3 4 Noise @ 60 mph (dBA) 72 67 68 69 63 ç 65 
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4 “wh eel 
drive 


There are 4-wheel drive pickups - es 

and there is the 4-wheel drive Jeep — — capacity 4 
J-10 Pickup. lf you think they re the | 
same, youre in for an education. 
Jeep Pickup has 4-wheel drive 
that’s built-in, not added on like 
an option—that's the only way we 
make them. Jeep Pickup is the 
only pickup to offer optional 
Quadra-Trac; Jeep's exclusive 
automatic 4-wheel drive, the sys- 
tem that’s unsurpassed by the 
competition — to give you super 
traction. Jeep Pickup's load 
capacity is 2199 Ibs: That's 
greater than Ford, Chevy or 


a" 
i a 


Greater competitors so rocks won't stop 
you. Jeep Pickup does not have to 
recalibrate its springs like the com- 
petition to gain greater ground 
clearance, so you get a more sta- 
ble ride without that "on-stilts" 
| look. Jeep Pickup has a long 
L~ Wheelbase for a smoother ride on 
road or off. Jeep Pickup has a 
lower tailgate loading height 
for convenience and a short 
hood for better visibility. Jeep 
Pickup has more engine choices 
than the competition. You pick the 
size you need. Face the facts—the 
4-wheel drive Jeep Pickup has 


—————, Lower 
4 tailgate 


Dodge!! Jeep Pickup has a higher no competition! Br: 
. ground clearance than all its *Based on available specifications, . . 
p "x June 1977 .. 
y | J Jeep Corporation is a subsidiary — 
lid eep of American Motors Corp. ; 
ii | ® | | E d 

_. .. Jeep wrote the book on 4-wheel drive . aS 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Hank M. Ours, —. 
Self-sufficient 
worksnop 


Cand greenhouse) 


By EDWARD MORAN 


Energy self-sufficiency is an elusive 
goal for even the most determined 
DIY’er. Frank Ours, a West Vir- 
ginia signmaker, is trying: He's 
built two workshops that use no 
utility power (unless you count the 
telephone). And he collects edible 
energy too, with several cold frames 
and greenhouses that permit year- 
round gardening with a minimum 
of fuel for heating. 

No artificial lighting is required 
for the two buildings, which have 
movable foil-lined plywood reflec- 
tors under the skylights (photo, top 
right). They can easily be rotated 
to follow the sun in winter and to 
keep out excess heat in summer. 


Ours estimates that nearly 40 
percent of his heat last winter was 
provided by this passive solar ap- 
proach; a wood-burning stcve pro- 
vided the rest. On sunless days, the 
stove keeps the workshop cozy. 

Power tools are supplied by a 
five-kW gasoline generator that 
stores its excess in an air compres- 
sor or in a bank of batteries. Since 
the demand on the generator 1s sel- 
dom at full capacity, a 120-VAC to 
120-VDC full-wave bridge rectifier 
is paralleled across the generator's 
output to charge the 120-VDC bat- 
tery bank at 15 amps (see box). 
Ours reports that gasoline consump- 
tion is “amazingly low.” 

At press time, two wind plants 
(rated at a kilowatt apiece in a 25- 


Solar preen (left) is gana i on 
south-facing wall only. Plant protectors 
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(right) are made from two- pe aight f — 
insulation panels, have automatic vent. 


WIN TER 


SHUTTERS 


Foil-lined reflectors under skylights are 
manually rotated by Frank Ours to fol- 
low the sun (top photo). Flat reflectcrs 
are also placed outside south windows. 


mph wind) are under construction. 
A solid-state electronic control sys- 
tem will monitor output and switch 
the two plants to charge in series 
at low wind speeds and in parallel 
at high speeds; this should allow 
efficient low-speed trickle-charging. 
Vegetable tissue is nature’s solar 
battery. Frank Ours can garden 
year-round with several devices he’s 
invented: a solar greenhouse and 
automatically ventilated cold 
frames and antifrost protectors. He 
made the simplest of the protectors 
by cutting out a “window” from a 
styrofoam ice chest and framing it 
with redwood. To eliminate the 
need for twice-daily manual adjust- 
ment of the vent, Ours patented an 
automatic hinge that’s actuated by 
a thermostat and bimetal coil sal- 
vaged from a junked carburetor. 
The hinge opens the vent in mid- 

morning and closes it at sunset. 
Ours argues that the conventional 
glass-on-all-sides greenhouse is a 
notorious heat-waster; his are dou- 
ble-glazed with clear vinyl only on 
the south wall. The other walls are 
solid masonite panels, insulated 
with the foil left exposed for great- 
er reflection of light. For heat stor- 
age and humidification, oil drums 
were painted flat black, and filled 
Continued 


How to Wake Up the 
Financial Genius Inside You In 1978 


Millionaires Are Not 100 Times S 


Millionaires are not 100 or even 10 times 
smarter than you, but it is a fact that mil- 
lionaires are making 10 to 50 and even 100 
times more than you. 

Are these wealthy people working that 
much harder than you? No way! 

If you are working only 20 hours a week, it 
would be physically impossible. (There are 
only 168 hours in a week, no one gets more.) 

These questions used to really stump us. 
That was just a few years ago. 

My wife and I then lived in Denver, Col- 
orado, at 2545 South High Street. We paid 
$135 a month rent for a cramped, tumbled 
down house. My wife was expecting our sec- 
ond child and we were flat broke. I felt de- 
sperate and forced into a corner. I had to 
borrow $150 from my father and another 
$150 from my father-in-law just to buy the 
groceries and pay the rent. If that wasn’t 
enough, we were several thousand dollars in 
debt. 

Things are much different now. Last year I 
could have retired and lived off the income of 
my one million dollars in real estate hold- 
ings. (Incidently, almost all of the income 
from the real estate is tax free.) 

Since I had worked 20 to 40 hours a week, I 
know that I didn’t work even 10 times longer 
or harder than you. And with my C-average 
from Ames High School (located in Ames, 
Iowa). I did a little better later on but I soon 
realized that a salaried job was not the way 
to become financially free. If you’ll stop and 
think, you'll realize that millionaires do not 
work 10, 20, or 50 times harder or longer 
than you. 

If hours, efforts or brains are not what 
separates the rich from the average guy who 
is swamped with debts and very little income 
then what is? 

I learned the answer to that question from 
an old fellow in Denver. This fellow worked 
in a drug store stocking the shelves. Very few 
people knew that he had $200,000 in the 
bank, all of which he had earned starting 
from nothing. 

Within a year after meeting him, I was 
told and shown the same thing by a young 
man who had recently earned over a million 
dollars. By this time, I began to realize that 
what I was being shown was truly a remark- 
able and workable way to grow rich. 

I began to apply the principles and 
methods I had been shown. The results were 


The Salt Lake Chamber of Commerce, 
19 E. 200 South, Salt Lake City, Utah 84111. 


801-531-8286. 

TRUE AND FACTUAL TO THE BE 
THAT I HAVE KNOWN M 
THE THINGS HE HAS INDICATED ABOVE 


statements and the money back guarantee.) 


TU en STER camen pias mia tmi: a 


Charles Huber, C.P.A., 1850 Beneficial Life Towers, Salt Lake City, Utah. 


I HEREBY CERTIFY THAT ALL THE ABOVE STATEMENTS ARE 
ST OF MY KNOWLEDGE AND 
MARK 0. HAROLDSEN FOR MORE THAN | 
FOUR YEARS. DURING WHICH TIME HE HAS ACCOMPLISHED 

BRUCE M. HALE — NOTARY PUBLIC 


MARE 0. HAROLDSEN, 4751 So. Holladay Blvd., Salt Lake City, Utah 


(Upon request, a notorized si gned statement will be sent to you, certifying all | Name 


MARK O. HAROLDSEN 
spent 4 years perfecting a "wealth formula" 
and became a millionaire in the process. More 
than 150,000 people have discovered how 
his methods can lead to their total financial 
freedom. 


amazing. I couldn't believe how easy it was, 
in fact it seemed too easy. 

But then I met an elderly lady (83 years 
old) who, although not very smart, has made 
$117,000 using the same formula. 

I then figured my beginning wasn't luck. 

For three and one half years, I worked 
hard to refine and improve on the formula 
that I had been shown, so that it would be 
easy to get quicker results. 

As I did this, my assets multiplied very 
rapidly (160% per year) to the point that I 
didn't have to work any longer. 

I guess I am bragging now, but I did start 
spending alot of time in our back yard pool, 
traveling around the country, and doing a lot 
of loafing. 

en one day a friend asked me how he 
could do what I had done. 

50 Í began to outline the formula that I had 
improved to show him really how simple it 
was, and how he could do the same thing. 

By the next time he approached me, I had 
written almost a complete volume on the 
easy way for him to copy my results. 

I wrote this in simple, straight forward 


Menu. TESS EU 


MARK O. HAROLDSEN, INC, 
Tudor Mansion Building 

| Suite 101, Dept. 6-204 
4751 Holladay Blvd. 

| Salt Lake City, Utah 84117 


| conditions, here is my $10.00. 


(Mr. Haroldsen has lectured to many and varied groups on his methods and Address —— 
formulas, but never before now have all of these been available. They are now | 
available through this ad, or at the place of his lectures.) 


| City —— 


marter Than You, They Ju 


me and that you will not cash my check for 30 aara, I can expect to receive your formu 
| to 17 days from the day you receive my order. If 


| Mark, I am ning ou the $10.00 only on the condition you guarantee the material Tou will send | 
material back, you agree to send my uncashed check back to me immediately. Upon these | 


st Know The Wealth Formula 


language so anyone could understand it. 

This time my friend’s questions were very 
specific. (He had already begun buying prop- 
erties with the formulas I had been giving 
him). Now he had a property he wanted to 
buy, but was out of cash. How could he buy it? 

I not only showed him how to buy without 
cash, but by the time the deal was complete, 
he had $5,000 cash in his pocket to boot. 

I also showed him how to buy a $26,000 
property for $75 down. 

You, or anyone, can do exactly what I did, 
or my close friends have done, in fact, you 
may well do it better. (I began doing this in 


my spare time only.) 


It doesn't matter where you live or the size 
of your town or city, my formula will show 
you exactly how to: 

@ Buy income properties for as little as 

$100 down. 

Begin without any cash. 

Put $10,000 cash in your pocket each 

time you buy (without selling property). 

Double your assets every year. 

Legally avoid paying federal or state in- 

come taxes. 

W Buy bargains at % their market valué. 

B Allow you to travel one week out of every 
month. 

When you send me a check or money order 
for $10, I will send you all my formulas and 
methods, and you ar free to use them any- 
where and as often as you would like. 

Now if you were a personal friend of mine, 
I know you would believe me and not need 
any kind of guarantee, but since you don't 
know me personally, I will guarantee that 
you will be completely satisfied and that my 
formula will work for you if you apply it. I 
will back up that guarantee by not cashing 
your check for 30 days, and if you for any 
reason change your mind, let me know and I 
will send your uncashed check back. 

You may well ask, why am I willing to 
share my formula for wealth? Well, because 
many of you will probably seek further con- 
sultation and direction from me as your 
wealth rapidly grows and my consultation 
fee adds to my fortune. 

But you shouldn't care if I profit as long as 
you profit. And I guarantee that you will. 

By the way, if you feel a little uneasy about 
sending me a check or money order for 
$10.00, simply postdate it by 30 days which 


SAME GUARANTEE APPLIES: 
O VISA 

L] Master Charge 

Card No. 

Expiration Date 


as within 10 
for any reason I change my mind and send the 


O For deluxe, gold embossed edition add $2.00 


CE. ee eh 


Inquire at your local bookstore for Mark Haroldsen’s “How to Wake Up the Financial Genius Inside You." 


THE KONICA TC 
COMPACT AUTOMATIC. 


THE WORLD’S FIRST INEXPENSIVE EXPENSIVE CAMERA. 


Konica has been making automatic SLR's longer than any 
one, so we know how to make them easier to use and easier 
to afford. The new Konica TC sells for under $300. 

We did all the work, so it's easy for you to have all the fun. | 
The TC is 25% smaller and lighter than traditional SLRs. It 
has automatic plus manual exposure controls! | 


The "Control Center" viewfinder makes 


focusing and shooting easy. It's part 
of the Autoreflex system, with 30 
lenses and over 100 accessories. 

See the exciting TC at your 
Konica dealer. Or write for full 
details to Konica Camera, 


Dept. 5205, Woodside, ja) 2*2" 
New York 11377. [e Berkey 


How to get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 
Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 


the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders — over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 809 
Montvale, New Jersey 07645 


ported that his ad brought in $5,000 in orders. = == == === um umm nem emm am uum uuum uuum um 


By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner —a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialry Salesman magazine reveals, “he made 
$70,000 the first chree months!" 

There -is no other business where you can 
make a fortune so fast. Come up with a ‘hot’ 
new item... and WHAM! 

It strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 
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Mail Order Associates, Inc., Dept. 809 
Montvale, New Jersey 07645 

Please rush full details immediately. 
Name 
Address 
City 
diae LM. eem 


Self-sufficient workshop 


[ Continued] 


with water along the rear wall. 
Full details are available in his 
booklet, “Vegetable Garden in the 
Snow," available for $1.50. To ask 
a specific question (free) or to or- 
der plans for the 120-V charger 
($2) or converter ($3; both for $4), 
send a stamped return envelope to 
Frank M. Ours, Box 370, Parsons, 
W. Va. 26287. 


Optic-coupled bridge converter 


The converter is housed within a combi- 
nation meter/main breaker box measur- 
ing 10 by 16 inches and weighing less 
than 10 pounds. Ours decided to oper- 
ate most of his shop tools directly from 
120 VDC, so it’s unnecessary to step up 
AC from a lower value of DC—usually 
12 volts. Since the converter changes 
120 VDC directly to 120 VAC, Ours 
claims more efficient performance. He 
uses no transformers, which reduces 
bulk and maintenance. But high-voltage 
transistors are required to withstand the 
applied voltages; Ours uses TAB tran- 
sistors that carry one amp at 70 volts. 
Inputs to each bridge leg are keyed on 
by photo transistors. If more power is 
needed, Ours wil simply use more con- 
verters, Plans are available—see above. 


SECOND 
BUILDING 


IZO VOC 10-64 AMP HER 
BATTERIES 


o 
SHOP OUTLETS 


1 


Consumer Reports thinks you should know: 


Will that smoke detector warn 


you fast enough to save lives? 
Maybe not. 


If you want a smoke 
detector you can rely 
on, don’t buy one. 
Buy at least two. 


You need two different types of smoke 
detectors to protect your family against 
two equally damaging types of fires: 


* the fast-burning, almost smokeless 
type (for instance, with curtains). 


* the smoldering, smoky fire (such as, a 
burning mattress). 


Consumer Reports recommends at least 
a dual installation system. You'll get better 
protective coverage from two units posi- 
tioned at different locations. 

And, you should have one unit that 
operates on a battery and one that plugs 
into an outlet. 


We detected smoke 
detectors that outwit 


some fires...not others. 


Through elaboratelaboratory testing, we 
determined that among “ionization” detec- 
tors tested, the Guardion FB1, Norelco 
HB0933 and Sunbeam 4521 responded 
quickest to fast-burning, smokeless fires. 


But ionization detectors as a type are 
relatively insensitive to the slow, smolder- 
ing fire. Furthermore, they're battery 
operated. And batteries run down. If un- 
replaced, you could lose your protection. 


So we strongly recommend that you also 
install a second detector — a “photoelectric” 
type. This type responds well to smoldering 
fires. Since all but one tested photoelectric 
model are plugged into an electric outlet, 
they would usually be paired with a battery- 
operated ionization type. 


All the “photoelectrics” we tested per- 


formed well. We recommend buying by price. 


Why gothrough smoke 


screens... get a clear 
icture through 
onsumer Reports. 


Today's home appliance market is no 
place to be on your own. Without help, it's 
hard to know about the differences in smoke 
detectors that your life may someday 
depend upon. That's why Consumer Heports 
subjects them to the same rigorous labora- 
tory tests we use on products like auto- 
mobiles, foods, and television sets. Equally 
rigorous standards are applied to our 
research into services, such as banking, 
insurance, and much more. 

Consumer Reports is the nonprofit, 
reader-supported magazine of Consumers 
Union —the nation's leading independent 
organization for evaluating consumer 
products and services. 


We don't accept advertising from anyone. 
We buy what we test at the same stores 
you do. No manufacturer's "free samples" 


Five facts our readers 
learned that you could 
have used: 


1. Pepperidge Farm Whole Wheat Bread 
was rated lower nutritionally than Wonder 
Enriched White Bread. 

2. Pizza Hut's 10" Supreme pie gave us the 
most nutritional buy out of eight fast-food 
meals we tested... Arthur Treacher's Fish & 
Chips the least. 

3. Bounty may be a “quicker picker upper” 
than lower-priced paper towels. But you 
may be able to handle most cleanup jobs 
with the cheapest towel you can find. 


4. That much-squeezed-on-TV bathroom 
tissue that touts its softness whittled 150 


sheets off each roll. (Once again, the cus- 
tomer gets squeezed. ) 


5. Two banks can advertise the same 
interest rate for your savings account. But 
one pays only $44.93 for the same period for 
which the other pays $75.30. It’s how they 
calculate your interest that counts. 


A lot of companies may not like what we 
have to say. 

But remember, those same companies 
spend millions of dollars a year on ads and 
TV commercials for their products and 
services...so they can give you the facts 
that serve their interest. 


Shouldn’t you spend just $11 a year on 
Consumer Reports —so you can get the 
facts that serve your interests? 


Subscribe now and get 


= .* - 
The Medicine Show 
and the 1978 Buying 
Guide Issue Free. 

New subscribers will receive a free copy 
of our 1978 Buying Guide Issue, 432 pages 
covering morethan1,900 products by brand 
name and model number. | 
You will also get Consumer 
Reports’ revealing book on 
health services and prod- 
ucts, The Medicine Show 

And that's not all. See 
details of the money-saving 
offer below. Then mail the card | 
or coupon. You save $9.50 now 
and save even more when you 
start using the buying guid- 
ance in Consumer Reports. 


11 regular monthly 
Issues of Consumer 
Reports (newsstand 
price, $1 each), total 


You save *9.50 


Here's how you save *9.50 on this 
introductory offer to new subscribers 
CONSUMERS UNION 


publisher of Consumer Reports, 
Orangeburg, New York 10962 


Please send free copies of the 1978 Consumer Reports 
Buying Guide Issue, and the 384-page book, The 
Medicine Show Enter my subscription to Consumer 
Reports for a year at $11.00, including the 1979 Buying 
Guide Issue when published. 


O Payment enclosed. C Bill me, please. 


newsstand price....... .911.00 

The 1978 Buying Guide 

Issue,single copy price... $3.00 

The 1979 Buying Guide 

Issue,single copy price... $3.00 

Plus, our 384-page Name 
guide to health 

problems and products, Address 
The Medicine Show price. $3.50 Ci 

" t 

Total Price.......... $20.50 : 
You Pay Only........$11.00 Biete 


Save more. Check if you prefer: 


Please allow 3-6 weeks for delivery. Refund of unused 
portion of subscription guaran 
cancel for any reason. 


@ 1977 CONSUMERS UNION OF U.G., INC. 
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— Apt. No. 


Zip 


O 2years—$20 (save $14.50) 
O 3 years —527 (save $21.50) 


if you wish to 
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A clinic on cars by Smokey Yunick, America's most famous mechanic 


Restoring a Corvette 


| am restoring a 270-hp 283-c.i.d. Cor- 
vatte—a '59 model with solid lifters, 
Duntor cam, and twin Carter WCFB 
four-barrels. With the increasing scar- 
city of high-octane leaded gasoline, 
what problems might | have with leaded 
93-octane fuel? | have heard state- 
ments that unleaded fuel is hard on 
valves and valve seats, and that the 
new Chevy small-block heads have 
hardened seats and valves, 

Michael D. Wright, Naperville, II. 


You don't need me, you got it figured. 
Stay with the high-test 'til the lights 
go out. Then switch to 90-octane or the 
best you can get. Then, after you burn 
the exhaust valves, get new heads and 
drop the compression to 8-81/5:1. Pull 
out the cam and install the latest smail 
block V8 cam. 


Worried about small engine's 
life span 


| have a 1977 Honda CVCC Hatchback 
with manual transmission that gives me 
36 mpg. Most of my driving is City, 
and twice a day over a mountain pass. 

| really like this stratified engine and 
believe it will someday be Detroit's 
solution to exhaust pollution; however, 
| was aghast when | read your remarks 
in the August 1977 issue that "average 
life in my opinion will be in the 50,000- 
mile bracket.” 

What can | expect to go first—valves 
or rings? | intend to religiously change 
my oil and filter at the specified in- 
tervals. 

Arthur E. Wilkins, Kailua, Ha. 


Maybe I’m wrong. | sure got a lot of 
heat on that answer. So let me kick it 
around a little. ! got many, many letters 
from people who get 700,000 miles or 
more before major surgery on a Detroit 
engine, but so far only one such report 
on a little car. I realize there are many 
more cars out there than the letters l 
receive and, relative to the total car 
population in this country, few big 
American engines make that 100,000- 
mile goal. But, just as an example, we 
had a Rabbit that needed exhaust 
valves at 6000 miles. 

The 55-mph speed limit did more for 
engine and tire life than any other 
thing, and that's where little cars en- 
tered the picture, so maybe Ii! have to 
adjust my thinking, Engines wear out 
faster when they work at their capacity. 
Seventy percent of repairs are neces- 
sary due to abuse, neglect, improper 
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technique, and ignorance. Fifteen per- 
cent are from factory defects and mis- 
takes, and fifteen percent for wear. 

Valves go first in overworked en- 
gines; bearings and rings go next. Alu- 
minum engines are much more suscep- 
tible to failure when abused. 


How to break in a car 


My new Honda Accord will be in soon 
and | want to treat it well. What is the 
best way to break in a new car? 

Janet McClure, Bluefield, W.Va. 


1. Read owner's manual cover to 
cover and follow its instructions. 

2. Keep car garaged. 

3, When car is cold, wait 30 sec- 
onds after you start the engine before 
driving off. 

4. Ilf you suspect the engine is not 


tuned to specs, have it checked. Do not 


put off adjustment of the choke if it's 
too rich. This causes cylinder wash- 
down, resulting in hard starting—tough 
on battery and starter. 

5. Avoid a lot of short-trip, stop- 
start driving, especially in very warm or 
very cold weather. 

6. Drive up to the 55-mph speed 
limit. Avoid fast starts and stops. Also 
avoid long idling periods. 

7. Trans-rear axle and brakes need 
break-in, just as the engine does. Sen- 
sible driving does it just fine—you don't 
need to baby it. On the other hand, 
don't squeal the tires every time you 
start or stop. 

8. Don't give the break-in job to 
anyone under 25, unless things have 
really changed since | was that age. 


Altitude and timing 


| time and tune my own car but can't 
get any straight information on how al- 
titude affects timing. | am told, "Retard 
one degree for each 1000 feet above 
sea level." Others say, "Advance one 
degree." Here at 7000 feet it must 
make a difference. Also, am | to assume 
that factory specs apply only at sea 
level? | drive a '76 Rabbit and get 32- 
mpg highway and 23-mpg local, at fac- 
tory specs. 

Edward Jennings, Window Rock, Ariz. 


i don't think | can give you exact num- 
bers. But as you go higher air becomes 
less dense, and since fuel delivery to 
the engine stays the same, the mix 
gets richer. Ideal ignition timing is, sim- 
ply stated, the amount of ignition lead 
needed to comply with the flame speed 
of a fuel mixture in a combustion cham- 


ber. Rich and lean mixtures burn slow- 
er than ideal mixtures. High altitude— 
7000 feet, say—doesn't really mean a 
thing if the mixture is ideal. But power 
will be down due to lower air density. 
Also, this will lower the real compres- 
sion, and maybe on this point a slight 
change in timing would help. But | 
doubt there's an across-the-board an- 
SWeET. 


Engine cuts out intermittently 


My '73 Pinto with 1600 engine will be 
running smoothly and suddenly cut out. 
Releasing the accelerator and depress- 
ing it again brings it back to normal 
for a half mile to several miles before 
it cuts out again. 
| have checked the float bow! for 
water and dirt—where do | go from 
here? 
Kathleen Kreklau, Sumter, S.C. 


l'd get a mechanic in it, drive it until 
it cuts out, then turn the key off and 
pull to the side of the road. Take the 
top of the carb off and check the fuel 
level. If you find what | suspect (no 
fuel in the bowl), you'll probably find 
trouble in the fuel pump, fuel line to 
tank, or the tank itself. It could be igni- 
tion, but | doubt it. If the fuel pump and 
fuel line check out okay, check the tank 
for dirt or lack of venting. 


An error 


In the November '77 issue of PS you 
told one writer that a gasoline with a 
low vapor pressure would help his sub- 
zero starting problems. | believe you've 
got this backwards. The problem at 
low temperatures is the inability of the 
gasoline to vaporize properly. Anything 
that would raise the vapor pressure of 
the gasoline would help it vaporize 
properly so the engine could start. The 
choke partially compensates for this 
problem by allowing for a richer mix- 
ture to overcome the shortage of vapor- 
ized fuel at low temperatures. Preheat- 
ing the air entering the carburetor would 
also help. The use of a starting fluid 
(such as ether) that has a very high 
vapor pressure and vaporizes easily at 
low temperatures may alleviate this 
problem, although care should be em- 
phasized in the use of starting fluids, be- 
cause they can be extremely dangerous. 

Leonard Beckerman, 

North Plainfield, N.J. 


You are right, Leonard. | knew what l 
wanted to say. But it came out back- 
wards when / wrote it down. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,”’ 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 
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DETROIT REPORT 


By JIM DUNNE 


Pint-sized Pinto 


Ford's Erika, a new small car scheduled 
to replace Pinto and Bobcat in 1980, will 
be built worldwide. It's designed to be 
the most fuel-stingy car Ford of North 
America has ever produced. Similar to 
the Fiesta in styling, the car will feature 
front drive and a completely new engine, 
transmission, suspension, and body. Ac- 
cording to present plans, the Erika will 
have a four-cylinder engine of less than 
two-liter displacement. However, the 
present 2.3-liter Pinto engine will also 
be available as an option. The car will 
compete with Chevette/Horizon/Rabbit, 
and, because it will be built and sold 
worldwide, the design will allow Ford 
to interchange major parts built in dif- 
ferent countries. 


Nova will shrink next 


The third phase of GM's shrinking pro- 
gram is set for next year. The Nova and 
its sisters-under-the-skin, the Phoenix, 
Skylark, and Omega, will be reduced to 
subcompact size on the outside, while 
current interior room is maintained. The 
changes will be the most radical ever 
for GM. The new cars will not only be 
smaller, but will have front drive; en- 
gine lineup will consist of in-line four- 
cylinder and V6 engines exclusively. 
Chevy and Pontiac will offer fastbacks 
in both two- and four-door versions while 
Olds and Buick wili have notchback body 
styles. Wheelbase will be about 104 
inches, down from the present car, still 
10 inches longer than the Chevette—and 
there may be wagon versions. Other di- 
mensions will be proportionately small- 
er, too. 


Sizing up synthetics 


The auto makers have virtually ignored 
synthetic oils—up to now, that is. For 
the first time, General Motors is taking 
a look at the effects of synthetics like 
Mobil | and Atlantic-Richfield's graphite 
additive oils. It's a scientific investiga- 
tion of the effects of synthetic oils on 
passenger-car engines, and is the first 
step in a long process that cou!d even- 
tually lead to the acceptance of synthe- 
tics by the auto makers. Oil companies 
want special recommendations for syn- 
thetic-oil-change intervals. Since the 
auto companies would like to extend 
recommended change intervals, the pos- 
sibility of less-frequent oil changes 
offered by synthetics makes them attrac- 
tive. It looks like they will get special 
recommendations in the future. 


46 | POPULAR SCIENCE 


Ford's Stirling idea 


Taking a cue from other industries, Ford 
signed an agreement with the federal! 
government to develop a Stirling engine 
for use in passenger cars. The engine is 
being developed because Ford and the 
Department of Energy {DOE) believe 
that it has the potential of providing high 
fuel economy, wide choice of fuels, low 
noise, and low exhaust emissions. Ford 
has been working independently on a 
Stirling engine for about six years, and 
recently has been cooperating with N.V. 
Philips of the Netherlands in its pro- 
gram. The Stirling is an external-com- 
bustion engine [PS Feb. '73], and pro- 
totypes of the engine have already been 
built and installed in a Ford Torino 
coupe and a large passenger bus. Ford's 
Stirling contract could total $110 mil- 
lion for development over eight years. 
The contract is similar to ones employed 
by aircraft and shipbuilding industries 
that use government funds to help pay 
for development projects. 


Saving the loot 


Smaller cars are catching on with police 
departments, and compacts are taking à 
big share of the police-car market for 
the first time. Nova led the way with a 
police package that not only does all the 
work that big cars do, but also is a big 
money saver. Over one 50,000-mile test 
period, the Nova operated at savings of 
18 percent compared with intermediates, 
and 40 percent compared with full-size 
cars. In the intermediate / compact com- 
parison, the Nova realized savings of 
$321 in fuel and $532 in maintenance 
and repair—and the Nova was worth 
$300 more on the used-car market. 
Chrysler has developed police versions 
of the Volare/Aspen, and Ford is getting 
ready to unveil a police version of the 
Fairmont. Police vehicles typically have 
special equipment such as heavy-duty 
suspension and cooling, high-perfor- 
mance engine, oversize tires and wheels, 
and station-wagon brakes, in addition to 
the interior and exterior features neces- 
sary for police work. 


Mini-vans coming 


GM is working on a small van dubbed 
the Multi-Purpose Van, scheduled to 
come out in 1980. It will offer high fuel 
economy, a compact body, front-wheel 
drive, and surprising load-carrying ca- 
pacity for its size. The vans will have 
four- and V6-cylinder engines, and pow- 
er-train packages will come from the 


front-drive units being readied for 1979 
GM compacts. With all the machinery up 
front, there is an enormous increase in 
room inside the body. Since no drive 
shaft runs under the body, the floor pan 
can be lowered, and that means a lower 
center of gravity, better handling, and no 
sacrifice in ground clearance, While the 
new compact cars which are the basis 
of the MPV's have a wheelbase of 104 
inches, the vans can easily be built with 
any number of wheelbases, thanks to 
their front-drive system. Another sur- 
prise: Look for GM divisions besides 
Chevy to offer the van in their lineups. 


Domesticated Rabbit 


The VW Rabbit that will be built in 
Pennsylvania will offer a great number 
of U.S.built parts, including body 
panels, brakes, glass and other major 
components. The bumpers will be made 
of polyurethane, similar to the soft plas- 
tic on U.S. cars like Firebird and Monte 
Carlo. The bumper not only meets U.S, 
protection standards but also weighs 
less than the all-metal systems used 
presently, and is easier and cheaper to 
manufacture. Don't look for plastic 
bumpers to sweep the industry, though. 


More of less 


The new smaller American cars have 
proven “less equals more;" less bulk 
means more mpg, better performance, 
and better handling—yet no loss in 
comfort. The second phase of GM's pro- 
gram will begin with the shrinking of 
the current full-sized cars sometime be- 
fore 1983, to help the corporation meet 
1985 fuel-economy requirements, Full- 
size Chevys, Pontiacs, Olds, Buicks, 
and Cadillacs will be reduced in size and 
weight, though the trim job will not be 
as drastic the second time around. GM 
will depend less on sheer size reduction 
than on engineering to bring about more 
efficiency. More-efficient engines and 
lighter-weight materials will make the 
cars more fuel-efficient. Insiders look 
for GM to perform the move in 1982, 
well ahead of the federal government's 
requirement for a 27.5-mpg fleet fuel- 
economy average in 1985. Look for tur- 
bocharged V6's, diesels, and more- 
efficient engines to play a big part in the 
big-car changes. 


What's the cents? 


Does it seem more expensive to run your 
car these days? It's not your imagination. 
The cost of operating an intermediate- 
size car for 10,000 miles a year, ac- 
cording to a study by Hertz, has gone up 
an amazing 50 percent in the last four 
years and now stands at an all-time high 
of 30 cents per mile. (In 1950, by com- 
parison, it cost 10.9 cents per mile to 
operate a new car.) Costs in the study 
included all charges to the owner, in- 
cluding gas, oil, insurance, parts, ser- 
vice, and depreciation. The biggest sin- 
gle expense was insurance premiums, 
which have risen to an average of $560 
annually. In 1976 we paid more for our 
new cars than ever before: the average 
purchase price topped $5000. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


The Dirty Diesel. Is a diesel engine 
dirtier than a gasoline engine? Does the 
lube oil in a diesel engine get dirty more 
quickly than in a gas engine? 

R.D.W., Bethel Park, Pennsylvania 


Yes, a diesel engine is dirtier than a 
gasoline engine. This is due to greater 
blow-by resulting in higher concentra- 
tions of fuel soot and unburned fuel 
resins, which cause a rapid darkening 
of the oil. These contaminants are held 
in suspension by the detergent- 
dispersant action of the oil and are 
drained out at the time of oil change. 


Too Hot to Handle? I have a 1974 
GMC I-ton pickup with a 454 engine, 
which I use to haul a 10-foot camper. 
When driving in high altitude areas, the 
transmission overheats and sometimes 
reaches 240°F. I use Pennzoil Hydra- 
Flo Dexron II. What is the maximum 
recommended safe operating tempera- 
ture for this transmission fluid? 


H.J.U., Portland, Oregon 


Normal operating temperatures for 
transmissions are in the 180°-190°F. 
range. With a load however, higher 
temperatures can occur. As a general 
rule, it is not advisable to go above 
250°F., even though the fluid will with- 
stand 325°F. for a short period. The 
range you are now experiencing of 
175°-240°F. is considered reasonable. 
If you exceed 250°F., the pickup should 
be slowed down or stopped for a brief 
period of time to reduce temperature. 


Dexron || Derivation. The owner's 
manual for my 1965 Cadillac recom- 
mends Type A-Suffix A transmission 
fluid. Since I cannot locate this fluid in 
any service station, can I use Dexron II 
in its place? 

J.J.L., Jr., Canoga Park, CA 


Automatic transmission fluid for Gen- 


eral Motors cars has been upgraded 
through the years from Type A to Type 
A-Suffix A, then to Dexron, and now to 
Dexron Il. Each change is an upgrad- 
ing of the product to make it more 
heat-resistant and to give it better flow 
properties at low temperatures and bet- 
ter protection against wear. Dexron II 
can and should be used in your 1965 
Cadillac automatic transmission. It 
will give you better protection than 
Type A-Suffix A, and this recommenda- 
tion by General Motors is retroactive to 
earlier model year transmissions. We 
suggest you ask for Pennzoil Hydra-Flo 
Dexron IH. 


Times Have Changed. Several years 
ago someone recommended that I use 
Pennzoil 20W-40 Racing Oil in both 
my car and truck. Recently, I was 
shown an inquiry of 10 years ago in 
which someone asked if he should use 
racing oil in his car. The answer given 
him recommended that racing oil 
should not be used in cars used only for 
street use. Does this still hold true? 


K.H., Meridian, Idaho 


Ten years ago Pennzoil produced Spe- 
cial Racing Oil SAE 40, 50 and 60. 
They did not contain a high detergent 
level suitable for continued street use, 
and were made strictly for drag racing 
and road racing. Things have changed, 
and Pennzoil now produces an SAE 30, 
40 and 20W-40 Racing Oil meeting the 
requirements of API Service SE. These 
are excellent for street use. 


Seal Seepage. Can an automatic 
transmission sealer, used to stop seal 
and gasket seepage, be used in an en- 
gine crankcase to stop oil pan and seal 
seepage? If not, are there any oils, or oil 
additives that may be used? 


F.W., Waukesha, Wisconsin 


We do not recommend the use of an ad- 
ditive to stop seal or gasket seepage. 
The only solution is to replace the gas- 
ket or seal. The type of seal material 


used in the transmission, engine main 
bearings, valves, and power Steering 
are all different compounds and react 
differently to additives which may 
cause excessive swelling and result in 
premature failure. The best advice we 
can give you is to follow your car manu- 
facturer's specifications for the proper 
SAE grade of oil to use in the seasonal 
temperatures encountered. 


Start-Up Situation. 1 have two ques- 
tions about engine start-up. Should I 
start my car up and drive off im- 
mediately at moderate speeds, or 
should I allow the car to warm up to 
operating temperature before driving 
off? Will a transmission wear out soon- 
er if the car is not warmed up before 
driving? 

F.B., Bayside, New York 


The best way to warm up a cold engine 
is to start it up, let it idle a few minutes 
to allow build-up of oil pressure, then 
drive off at moderate speeds of 25 to 30 
miles per hour. The engine will warm 
up more readily if it is working rather 
than idling. As far as transmissions are 
concerned, transmission fluid remains 
quite fluid at low temperatures and 
once the gears start to move, they 
warm up the fluid to the point where 
adequate lubrication is provided. 


WE’RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something inter- 
esting about motor oils or lubricants. Or 
you have a special reason for being a 
Pennzoil fan.. We would like to hear 
from you. Write to: Pennzoil Company, 
Research Department, P. O. Box 808, 
Oil City, Pennsylvania 16301. Note: 
sorry no pictures or material can be re- 
turned. Letters chosen for publication 
are subject to revision necessary for 
publication requirements. 


Quality Products For Over 85 Years 


THROUGH THE VIEWFINDER 


By EVERETT H.ORTNER 


The trouble with nitrate 


Amateur inventors have always figured 
importantly in the history of photog- 
raphy. In the not-so-distant past, there 
were Leopold Godowsky Jr. and Leo- 
pold D. Mannes, two musicians who, 
in the bathroom of a New York apart- 
ment, invented the first successful color 
film. Eastman Kodak took them up to 
Rochester, where they perfected it and 
where it became, in 1935, Kodachrome. 

Farther back, however, there was 
Hannibal Goodwin, a clergyman from 
Newark, N.J., who in 1887 filed an ap- 
plication for a patent on a “‘photo- 
graphic pellicle and process of produc- 
ing same." A pellicle is a thin skin or 
film, and what Rev. Goodwin had done 
was to invent the first successful flexible 
transparent film base. That, of course, 
led to simple roll-film cameras that any- 
one could operate. 

And to movies. Eastman Kodak 
started producing the film in 1889, 
and soon after, Thomas Edison bought 
some samples. And soon after that— 
in 1894—the first motion pictures were 
showing up in peep shows. 

There was one big problem with Rev. 
Goodwin's film: It was made of nitro- 
cellulose—guncotton—which is used in 
making high explosives and smokeless 
powders. Nitrocellulose film (or "'ni- 
trate,” as it is usually called) burns 20 
times faster than wood, contains enough 
of its own oxygen so that it will burn 
underwater, and will ignite at about 
300 degrees F. Besides all that, it is 
unstable; it decomposes, so that over a 
period of time, usually years, the possi- 
bilities become even more frightening— 
decomposing film can ignite spontane- 
ously at a temperature as low as 106 
degrees F. 

All 35mm movies before 1952 were 
made on nitrate stock. And that, says 
the American Film Institute, is a major 
reason why so many great films have 
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been lost. For example, the AFI catalog 
for 1921-1930 lists 6606 feature films 
produced—with only about 900 surviv- 
ors. And the survival rate for films 
before 1921 is even lower. A lot have 
disintegrated or gone up in smoke. A 
lot were destroyed just to recover the 
silver in them. 

If you happen to have any of those 
old pre-1952 movies in your house: 
1) Get them out, particularly if they 
appear sticky or powdery or bubbly; put 
them where they can't do any damage 
if they should ignite. 2) Get in touch 
with Lawrence F. Karr, The American 
Film Institute, Kennedy Center, Wash- 
ington, D.C. 20566. The AFI copies 
those old films, preserving them for 
posterity. You may be instrumental in 
saving some old treasure that was long 
thought lost. 

Incidentally, don't worry about your 
16mm or 8mm or super 8 movie films. 
They, like 35mm movies since 1952, 
are "safety" films, made with an ace- 
tate base. So that there would be no 
confusion between his safety film and 
nitrate film, George Eastman initiated 
the 16mm size for amateurs, deliber- 
ately avoiding the 17.5mm (half of 35) 
that was suggested and that would have 
enabled Kodak to use its existing ma- 
chinery. 


i 3 LhLt-- 


ATE AEN 


Digital timer 

Digital displays have come to the dark- 
room. The Phototronic Mark 1 timer 
offers visibility up to 60 feet, claims its 
maker (Standard Electric Time Corp., 89 
Logan St., Springfield, Mass. 01101), 
which should cover just about any 
darkroom around. You punch the but- 
tons, and the time you select shows up 
on the display. The timer controls your 
enlarger and safelight for periods from 


0.1 sec. to 99 min., 59.9 sec. As an 
old-time darkroom dodger and burner, 
| like that right-hand switch, marked 
AUDIO. Push it, and it beeps once a 
second. The Mark 1 timer lists for 
$89.50. 


Flash boom 


Next time you go to a wedding, watch 
the photographer at work. If he knows 
his business, many of his shots will be 
taken with the flash off the camera, 
and high above it. That puts the shad- 
ows where they won't show in the 
picture—away from the head and shoul- 
ders of the subject. And with color film, 
it helps avoid "red eye," flash reflec- 
tions off the blood vessels in the sub- 
jects eyes. Now there's a camera 
bracket—the Siegelite (left)—that gives 
the same kind of separation by putting 
your flash on a boom. The boom swiv- 
els, so that the flash is always on top, 
for either vertical or horizontal pictures. 
And the flash mount itself swivels for 
bounce lighting. Model M1, shown, is 
$18.95. Model M2, with an adjustable 
extension rod built in (for an addi- 
tional 111% in.) is $24.95. The brackets 
are made of a "lightweight high-impact 
plastic that is virtually unbreakable,” 
claims the manufacturer, Siegelite Flash 
Bracket Co., 7244 W. Touhy Ave., Chi- 
cago, Ill. 60648. 


Matched multiplier 


Lens extenders, those little optical de- 
vices that double or triple the effective 
focal length of a lens, have some prob- 
lems. One is that they're designed for 
use with all possible lenses, and are 
thus never the best possible for any one 
lens. The Vivitar people have an answer 
to that: It's a "Matched Multiplier’ — 
an extender designed for just one lens, 
the Vivitar 70-150mm zoom. For $59.95, 
you can extend the zoom range to 
300mm with—claims Vivitar—first-class 


results. We'll be checking out that 
claim one of these days. 
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Installation is fairly simple, can be 
done in four or five hours by anyone even 
slightly handy under the hood. To set 
this Speedostat unit, you depress ac- 
celerator until car is going at desired 


By C. P. GILMORE 


Even if your car didn't come with 
it installed as original factory 
equipment, you can still have all 
the advantages of cruise control. 
With one of these electronic auto- 
matic pilots, your car will travel 
at a precise preset speed—auto- 
matically. Three major manufac- 
turers now make and sell cruise- 
control kits designed for installa- 
tion in cars now on the road. Two 
of them are aimed specifically at 
the do-it-yourselfer and have easy- 
to-follow installation directions. PS 
recently got both units and in- 
stalled them in different cars. Our 
conclusions: 

e They're easy—even fun—to in- 
stall. 

@ They really work. Mine keeps 
my car well within one mile an 
hour of the preset speed, even up 
and down hills. 

e They make driving easier—a 
lot easier. 

e They save fuel. 

The two units we tried were the 
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speed, then just touch engage button 
(inset) and lift foot from accelerator. Car 
will maintain speed automatically. To 
disengage, tap brake. To resume preset 
speed, slide switch momentarily to re- 


Speedostat, made by the Perfect 
Circle division of Dana Corp. 
(makers of Perfect Circle piston 
rings and many other automotive 
products); and the Pacesetter, 
made by Annuncionics, Inc. A third 
nationally distributed unit is made 
by ARA of Dallas but is sold pri- 
marily for installation by garages. 
There are also several units import- 
ed from Europe, but they account 
for only a small part of the market 
and are not available everywhere. 

I'd like to emphasize that we are 
not talking about the low-cost (usu- 
ally about $25) units that are noth- 
ing but manual throttle controls 
with a disengage switch on the 
brake. Those units work pretty well 
on level roads, but speed will vary 
considerably going up and down 
hills. 

The electronic controls such as 
Speedostat and Pacesetter are far 
more sophisticated—and do a lot 
better job. Although the two units 
differ considerably in detail, they 
both work on essentially the same 
brinciple. Each contains an elec- 


sume position and car will acceleratc 
to previous speed and stay there. Sys 
tem can be overridden at any time by 
pressing on the accelerator. When foot 
is lifted, car will slow to preset speed. 


tronic control unit—a small comput- 
er. You tell it how fast you want to 
go. Through its sensors, it deter- 
mines car speed. Then, with a 
servo—a control motor—it actually 
works the throttle to speed up or 
slow down until the car is traveling 
at the speed you set into the com- 
puter. When you start up a hill, the 
computer senses the drop in speed 
and adds more throttle to keep you 
going at your predetermined rate. 
Going downhill, it eases off the gas. 
The sensitive electronic circuits 
read minor speed changes long be- 
fore you can feel them. The control 
is so precise that you perceive no 
speed change at all; the car simply 

keeps going at the same speed. 
While both units do essentially 
the same thing, they do it in differ- 
ent ways. The Speedostat controls 
the throttle with a vacuum-actuated 
servo, so you have to find a source 
of engine vacuum during installa- 
tion and tap it into the system. It 
senses how fast the car is going 
with a small magnetic pickup coil 
Continued 


“lost 5 inches from my waistline 
In Jus t 3 days T E says Bill Parker 


WITH THE MOST ASTOUNDING WAISTLINE REDUCER OF ALL TIME! 


ro-Trimmer 


GUARANTEED TO REDUCE YOUR WAISTLINE 
2 TO 5 INCHES IN JUST 3 DAYS-OR LESS 
OR YOUR MONEY BACK! 


Bill Parker “...and it was a piece of cake-no diets, 

E: a simple ten minute program that got rid of the inches for good - 

A and just look at the difference in my appearance! 

N The inches have not come back-here is a product which did 
everything it promised - and more.” 


IN JUST 3 DAYS... WITHOUT DIETING...IN JUST MINUTES A DAY... 
RESULTS LIKE THESE: 
HERE IS HOW IT WORKS: 


F. Masters: "No matter what 


I tried — dieting, exercise -I 
was never able to get rid of 

. the roll of excess inches 
around my midsection. Then 
Astro-Trimmer came along 
and reduced my waistline 6 
full inches — from 38 1/2 to 
32 1/2 inches - in just 3 days 
without dieting: 
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his brief period of re- 


^ i | Bill wraps the Astro-Belt Now Bill simply relaxes a few After 


completely around his waist- 
ling, before hooking the 
Astro-Bands to a conven- 
ient doorway He is then 
ready to perform one of the 
pleasant, marvelously effec- 
live Astro-Trimmer move- 
ments-just about 10 minutes. 


moments with his Astro-Belt 
in place. His Astro-Trimmer 
movements have triggered 
the Astro-Belt's incredible 
inch-reducing effect which 
goes on working even as he 
relaxes. 


laxation, Bill remaves his 
Astro-Belt. His waistline is 
already tighter and trimmer 
Bill lost 2 1/4 inches on his 
waistline the very first day- 
and aver 5 full inches from his 
waistline in just 3 brief ten 
minute sessions. 


T. Greer: "My waist actually 
came down 5 full inches in 5 
days-from 38 to 33. My en- 
tire physique looks so much 
better and | feel so much 
better that | can't praise this 


sensational trimmer enough." 


startling discovery - The Astro-Trimmer has got to be the most sensationally effective and the most fun to use 
slenderizer of all time. It is a marvel of ease, comfort and efficiency -and a pure joy to use. The Astro -Trimmer's 
d unique design consists of a double layered belt; a soft nonporous inner thermal liner which wraps com- 

letely around your mid-section producing a marvelous feeling of warmth and support- and a sturdy outer 
pet that attaches you to the super duo-stretch Astro-Bands which you hook to any convenient doorway. These 

uo-stretch bands enhance your slightest movements and transmit their effect-greatly magnified -directly 
to the inner thermal liner of the belt to produce an absolutely unequaled inch-reducing effect. In fact, for sheer 
inch loss, the Astro -Trimmer is supreme. Try it for yourself—at our risk -just slip on the belt, hook it up, stretch 
and perform one of the easy-to-do movements in the instruction booklet and.watch the inches roll off. Men 
and women from 17 to 70 are achieving sensational results from this ultimate inch-reducer. 


How many excess inches can I lose with the Astro-Trimmer? How many excess inches do you have? 
Many users lose 2 or more inches from their waists and 2 or more inches from their abdomens the very 
first day. Three, four, even more inches off the waist in three days is not uncommon. Not everyone P 
will do this. The degree of inch loss will vary with individual body response. However, this match- — ^ 

less body shaper melts excess inches dps waist, abdomen, hips and thighs with such “ 
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amazing speed that if your waistline isn inches trimmer after using your Astro- 
1m: rjust 3 days-orless- and if you don'tlose these inches without aieting ^ 
and in only 5 to 10 minutes a day, you may simply return your Astro Trimmer and p" 
your money will be refunded. "P. 
No Risk - no obligation - money back guarantee. So-called "waist trim- ae " 
mers" and reducers are now being nationally advertised for as much zd WA oe ot 
as $19.95 and more. Yet the sensational new Astro-Trimmer- s” a. "BST 
which trims and slims excess inches far faster, far more effec- “ e «See Aot 
tively than anything we have ever seen -is being [e a oe Nets d | 
for only $9.95 with a a money back guarantee. — ,^ ae ee P ok 
If you are not satisfied that the Astro-Trimmer is the nn d $ FAO Cd 
T fastest, the most effective waist reducer you“. Mite e 
Bill Parker have ever used, it will not cost you a penny. = U aee M g^ 
BEFORE So if you want a trimmer, more dynamic y". 7 


body -right now - send for your Astro- 
Trimmer today. 


ORDER NOW FOR A SLIMMER, a 
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TRIMMER WAISTLINE THIS WEEK! ial 
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Highway 1 and Callendar Road, Arroyo Grande, CA 03420 


Cruise control 


[Continued] 


similar to the playback head of a 
tape recorder. You mount two 
small magnets on opposite sides of 
the drive shaft of your car and then 
mount the pickup coil nearby. Ev- 
ery time a magnet passes the pick- 
up coil it induces an electrical 
pulse. The computer in control 
counts the pulses and can thus tell 
how fast the car is going. 

lhere are several separate sys- 
tems to make sure that the control 
will be disengaged when you want 
it to be. First, a switch on the 
brake pedal actually contains two 
switches in one package. One is 
electrical. When you press on the 
brake, you interrupt the circuit and 
disengage the entire system. The 
brake switch also actuates a vacu- 
um dump valve. When you press on 
the brake, you bleed vacuum from 
the servo, again disengaging the 
speed control. Finally, there is a 
deceleration switch mounted on the 


firewall in the engine compartment. 
If you decelerate suddenly, it will 
disengage the system. If all that 
isn’t enough, you could turn it off 
by hand. 

The Pacesetter is somewhat dif- 
ferent in detail. First, it controls 
engine speed rather than vehicle 
speed. That means you only have 
to hook a wire into the ignition sys- 
tem for the computer to get its 
speed signal. While it's possible 
that controlling engine speed may 
not hold your car's speed quite as 
steady as controlling the vehicle 
directly, it does simplify installa- 
tion; you don't have to crawl under 
and install the magnets and coil at 
the drive shaft. Second, for its 
brake-pedal disconnect, the Pace- 
setter taps into the brake-light cir- 
cuit rather than having a separate 
switch of its own mounted on the 
brake-pedal shaft. 

Originally, Pacesetter was recom- 


mended for automatic-transmission 
cars only, but the maker has just 
added models that fit manual trans- 
missions as well. Their appearance 
and hookup are virtually identical. 
Speedostat is for either automatic 
or manual. 'The same unit is used in 
either case, but Speedostat engi- 
neers have worked out a clever sys- 
tem to make the unit adaptable to 
manual-transmission cars (foreign 
or domestic). The disengage switch, 
mounted on the brake-pedal shaft, 
contains an arm that is connected to 
the firewall by a small chain. When 
you push on the brake, the switch 
arm can move, and this breaks a con- 
tact and disengages the unit. To in- 
stall the unit on a manual car, you 
pass the chain around through a 
slide fitting on the firewall and hook 
the other end to the clutch-pedal 
shaft. Now, if you push either brake 
or clutch, tension on the chain is re- 

Continued 


Installing the Pacesetter 


Pacesetter's major parts are servo (upper right), electron- 
ics (rectangular case), and controller (cylinder) designed 
to take place of knob on turn-signal indicator. If your car's 
indicator stalk has other functions—such as windshield- 
wiper control—you'll want a model with a dash-mounted 
controller (inset). In either case, pull out knob to turn on, 
set desired speed by turning knob, and tap engage button 
to command unit to take over car's speed control. When 
unit is disengaged by touching the brake, preset speed is 
resumed by pressing the engage button again. Pacesetter 
can be actuated at any speed, from a dead stop up. 

The throttle servo can be installed anywhere in the en- 
gine compartment, as long as the servo cable makes a 
smooth loop to the throttle lever and does not touch any 
moving parts or hot surfaces. The instructions suggest 
that the servo be installed on the left fender well or left 
side of the firewall, since most cars have the throttle 
linkage on the left side of the engine. There was no space 
in either location in my 1974 Gremlin, so | mounted it 
on the front inside surface of the left fender, next to the 
radiator shroud. 

Attaching the servo cable to the throttle lever presented 
a problem. The cable is set up to pull the throttle linkage 
straight back—horizontally. The Gremlin is one of the few 
cars with a linkage that operates up and down. | solved 
the problem by attaching the cable at the point where the 
accelerator cable joins the throttle linkage. The only thing 
critical about the installation is that the servo cable must 
have a travel of 114 inches. The kit includes a cardboard 
template for measuring cable travel. 

| chose the dash-mounted controller for my car. Instal- 
lation is simple: Peel the tape from the back of the unit to 
expose the adhesive and press it against the dash. To 
mount the controller under or above the instrument panel, 
you can use the plastic L-shaped bracket supplied. 

The electronics package is the last unit to be installed. 
It should be mounted high on the firewall on the driver's 
side, well away from the brake pedal. 

Wiring the units together is extremely simple. The 
package is equipped with multiple-pin connectors, so it's 
impossible to connect any of the units incorrectly. To fix 
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the wires in place, you apply a bead of glue to the back 
of the wire and press it into position. Hold it in place for 
about 30 seconds and wipe off the excess glue. If there 
is no hole in the firewall with enough room for the neces- 
sary wiring, you'll have to drill one. If so, be sure to 
wrap tape on wires that pass through to prevent insula- 
tion failure. In the engine compartment, tape the wire to 
firewall, fender well, or other stationary body parts to keep 
it from touching any hot or moving parts. 

Next, following directions included, you'll wire the sys- 
tem into the car's electrical-supply system, distributor, and 
brake switch. 

With installation complete, check out the unit's opera- 
tion, according to instructions, before you go out on the 
road. Troubleshooting instructions are also supplied. 

Although | ran into a few problems during the installa- 
tion of the Pacesetter, none was insurmountable. The job 
can be handled by any car owner capable of performing 
routine maintenance. My installation took five hours, but 
on a more typical car it should average around two hours. 
— Walter Koehler 
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Cruise control 
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Installing the 
ET 


Installation of the Speedostat took 
me about five hours; next time | 
could probably do it in three. First 
step: Install two small magnets on 
opposite sides of the drive shaft, 
drill holes in floor pan, and install 
bracket and pickup coil under car 
(1). Route the wire up and into the 
engine compartment, drilling addi- 
tional holes and inserting cable ties 
as necessary. The servo-supporting 
bracket can be mounted either on 
the firewall or the rear of the engine 
(2). My Buick engine had a tapped 
hole at exactly the right spot. The 
bracket can be bent as necessary to 
position servo properly. The only re- 
quirement is that the servo be 
mounted so that its axis is no more 
than 20 degrees off the direction in 
which the throttle is pulled. In 
photo 2, servo has been installed, 
attachment clamp has been mounted 
on throttle rod, and chain from servo 
is being attached to throttle. The 


laxed, the switch arm moves, and 
the unit is disengaged. 


Sweet cruising 


If you haven’t driven with a 
cruise control, you’re in for a treat. 
I find that I often don’t touch the 
accelerator pedal for hours. 

For example, I'll be cruising at 
55 and get behind somebody going 
a little slower. I can't pass at the 
moment, because there's somebody 
in the left lane. I tap the brake ped- 
al (so lightly that I don't feel any 
braking at all), the system disen- 
gages, and the car begins to slow 
down. A few moments later, the 
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brake switch (3) must be installed 
as high as possible on the brake-pedal 
shaft. After switch is installed, pull 
chain forward toward firewall, attach 
it to bracket so that switch arm is 
fully closed against spring tension. 
When brake is pressed, spring ten- 
sion moves arm, opening switch. In 
photo 3, vacuum bleed from servo 
is being attached. Control unit (pho- 
to at beginning of article) is attached 
to turn-signal indicator arm, a hole 
is drilled in firewall to let wiring and 
vacuum tubing into passenger com- 
partment, all wiring is plugged in, 
and electronic controller is attached 
to its connector. Road test comes 
after preliminary electrical tests to 
make sure that no hazardous condi- 
tions exist. During test, controller is 
adjusted for minimum engagement 
speed and sensitivity (4). Final step: 
Fix controller to any convenient spot 
behind dash. Tie wiring harness up 
out of sight.—C.P.G. 


way is clear. I touch the resume 
button. The car accelerates auto- 
matically and resumes its preset 
55-mph speed. 

I'm really amazed at how relaxed 
driving is when I can sit in different 
positions and not have to hold a 
foot constantly on the accelerator. I 
recently drove from Baton Rouge, 
La., to New York in two days. 
That's 700 miles a day and, at 55 
mph, just under 14 hours of driving 
a day. Yet with the cruise control 
I arrived each night comfortable 
and relaxed instead of tired and 
tense. I find that I even use the 

[Continued on page 166] 


Learn Solar 
Technology 


with NRI's 
home study course in 


Air Conditioning, 
Refrigeration 
and Heating. 


Learn a New Career at Home 
in Your Spare Time 

Get into the well-paid field of air condi- 
tioning, refrigeration, and heating with practi- 
cal at-home training from NRI. Developed 
with technical assistance from the York Divi- 
sion of the Borg-Warner Corporation, your NRI 
progam includes the latest advances to prepare 
you to service home and commercial air con- 
ditioners, refrigeration units, and heating sys- 
tems. . .even heat pumps and solar heating. 


Includes Actual Air 
Conditioner for 
Trouble-Shooting Practice 

In addition to NRI's "bite-size" lessons 
for faster, easier learning, you get practical 
hands-on experience. NRI training kits include 
a Circuit Demonstrator, Control Simulator, 
joint-making demonstrator, leak detector, 
system analyzer, even a 5,000 Btu window 
air conditioner to experiment on and use. 


Optional Resident Training 
at Famous York Institute 
Graduates of the Master Course may 

take advanced training at the York Institute 
Resident School at no extra charge. Working 
with expert instructors on a wide range of 
equipment, you'll receive practical experience 
equal to months of on-the-job work. 


RUSH FOR FREE 
CATALOG 


Just check the postage-paid 
card. No salesman will call. 


When I tell you that you can 
learn TV and audio servicing at home, 


ou don't have to believe me. 


als! 


Believe 60,000 profession 


Almost half of America’s 
professional TV technicians 
have had home training. 
And among them, NRI is first 
choice by more than 3 to 1! 
I'm proud of a record like that. 
Because it means we're doing the 
job... helping thousands of ambitious 
people start rewarding new careers in a 
field that constantly needs new talent. 
And we're doing it in a way that works, 
with NRI's practical, power-on training! 


Learn by Doing with Exclusive 2 wc a wv AO ON 
25" Diagonal Color TV É£ um ooy : 
Only NRI training gives you the 
solid bench experience of constructing a 
10096 solid-state color TV from the ground 
up. In our Master Course, your theory 
lessons are reinforced with over 25 ; 
power-on experiments you perform as e = 


you build your own TV, And you get even Bem § ix 

more experience as you build and test es á ae 
circuits in our Discovery Lab™ and assem- In addition to NRI's exclusive TV, overwhelming choice of the pros. And 

ble your own professional working tools, you also get a designed-for-learning that’s why NRI should be your choice, too. 
including a 5" triggered sweep oscilloscope, ^ 4-channel audio center, complete with | ! 

TV pattern generator, transistorized volt- enclosed speakers. Only NRI includes this a mri ie € "X 

ohm meter, and more. It all adds up to modern equipment as part of its course. 


If you're interested in this kind of a 
future for you and your family, send the 


extra experience and confidence. Other schools charge extra or even sell 
E EEUU UNT uem postage-paid aed fi à - catalog 


= pc audio training as a separate course. 


——— Ee a à Learn at Home, describing each course and showing the 
ter Tea LM At Your Own Pace equipment you get. See the opportunities 

In the past 63 years, NRI has taught available in TV and audio servicing, CB 

over a million students in their own servicing, aircraft or marine electronics, 


homes. Specially designed bite-size lessons communications, and other fields. See for 
concentrate on a single subject at a time to yourself why you can believe the pros 


cover it completely and clearly. Our own | : | 
engineer/instructors back you up with per- = = 3 to 1! If card has been 


sonal counseling and help when and if 
you need it. You decide how fast you want 
to progress, learn in your spare time with- 
out quitting your present job or going to 
night school. 

The NRI way is the practical way, 
the professional way because it works. 
That's why two documented national sur- 
veys * have shown NRI training to be the -summary of survey results on request 9 Trademark McGraw-Hill 


John E Thompson, NRI President 
NRI Schools 
McGraw-Hill Center for 
Continuing Education 
4939 Wisconsin Avenue 
Washington, D.C. 20016 


Paired- 


cylinder 
engine 


-new route To 
stratified charging? 


By DAVID SCOTT 


CRANFIELD, ENGLAND 
Mix an old Russian idea for big 
marine engines with today's drive 
for economy and clean exhaust, and 
you get an offbeat form of lean- 
burn stratified charge (SC) en- 
gine that's being developed here 
at the Cranfield Institute of Tech- 
nology. It could be the cheapest 
yet to produce and, as a bonus, has 
multifuel capability. 
Cranfield has modified a stan- 


dard four-cylinder engine so cylin- 
ders in adjacent pairs have sepa- 
rate mixture-induction and air- 
swirl functions. The pairs are con- 
nected by transfer passages re- 
cessed in the block face. 
Following SC principles [see PS, 
July '75], the lean-burn idea is to 
ignite a normal rich mixture in one 
cylinder, then dilute it with a 
large volume of air pumped in by 
another. The result is increased 
combustion efficiency and fewer un- 
burned pollutants. Other SC en- 


gines that achieve the same results 
require complex casting and ma- 
chining, more individual parts, and, 
in some cases, fuel injection. 
In the Cranfield approach, only 
a few standard components are 
altered. The main one is the crank- 
shaft. Crank angles are changed so 
each air piston lags behind its 
neighbor by 30 degrees instead of 
the normal 180 degrees. "That 
should present no manufacturing 
problem: In the lab it was done by 
Continued 


MIXTURE AIR 


MIXTURE AIR 


MIXTURE AIR 


As paired pistons move into power strokes (top), carburetor- 
fed charge (in mixture cylinder, left) is compressed to nom- 
inal 9:1, while adjacent cylinder compresses inducted air by 
38:1. The rich mixture is fired, and crossflow of extreme- 
high-pressure air promotes swirl around periphery of combus- 
tion chamber, weakening mixture in outer areas (center). 
Air piston, lagging its mate, passes top dead center and starts 
down (bottom). Burning gases now expand into air cylinder 
to add their thrust. The two cylinders exhaust and induct to- 
gether, but slightly out of step. On the following upward 
stroke the lean compression ratio is 11:1. 
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Author Scott undwele kInky manifold on test- bed engine, 
One carburetor supplies the two mixture cylinders; the other 
is used only as an air throttle. Cranfield's Nigel Beale says that 
"this stratified-charge concept could be more fairly compared 
with a diesel than a gas engine in terms of running charac- 
teristics and output...” 


At $3702, it's a steal. 


The new Chevy Nova Coupe's 
price is almost too good to be 
true. Because Nova's one of 
those rare cars that keeps its 
own special appeal year after 
year: A great combination of 
quality and value. 


Police Nova: proven in 47 states. 

Police departments all across 
the country have tested and 
applauded specially equipped 
Novas for their durability, 
reliability and overall rugged 
performance. They've made it 
the best-selling police compact 
in America. 

Now the same people who 
build the Police Nova build a 
Nova for you. And they both have 
strong reputations. 


16 years of experience. 
Chevy Nova's a veteran. It's 
been dependably pleasing 
people for 16 years. There's been 
alot of improvement along the 
way, and a remarkable four 
million sold. 


Easy on gas. 26 MPG hwy. 
19 MPG city. 

Nova, with its standard 250 
Cu. In. 6-cylinder engine and 
manual transmission, achieved 
those EPA estimates. Manual 
transmission not available in 
California, where estimates are 
21 mpg highway, 15 city, with 
available automatic 
transmission. Your mileage 
depends on how and where you 
drive, your car's condition and 


available equipment. The Nova is 
equipped with GM-built engines 
produced by various divisions. 
See your dealer for details. 
Chevy Nova. A wanted car. 


*Manufacturer's suggested retail 
price for Nova Coupe, including 
dealer preparation. Available 
full wheel covers ($37) and 
white stripe tires ($36) shown. 


Tax, license, destination charges 


and available equipment are 
additional. Priced higher in 
California. 


SEE WHAT'S NEW TODAY 
IN ACHEVROLET. 


un". 
aX 


cannibalizing three ordinary crank- 
shafts and reassembling cut-off 
sections in new positions. 

The mixture cylinder in each 
pair has a nominal 9:1 compres- 
sion ratio and conventional carbu- 
retor induction. Its adjacent cyl- 
inder, which sucks in only air, has 
a nominally whopping 38:1 com- 
pression ratio. 

As shown in the diagram, when 
the paired pistons approach top 
dead center, the trailing air-pump 
piston injects extreme-high-pressure 
air into the other cylinder via the 
connecting passage. 

Crossflow into the first cylinder 
starts when the rich mixture is 
fired, and increases as the flame 
spreads. The air piston, continu- 
ing its upward stroke, promotes 
swirl around the periphery of the 
combustion chamber, which weak- 
ens the mixture in the outer areas. 

Soon after the mixture piston 
starts its downward power stroke, 
its mate passes its own top dead 
center and also begins to move 
down. The burning gases now ex- 
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Angled transfer passages between paired cylinders can be seen in this photo of head-off Cranfield experimental engine. 


pand into the air cylinder, power- 
ing both pistons. The two cylinders 
then exhaust and induct together, 
but slightly out of step; valve tim- 
ings are adjusted for the phase 
difference. On the following up- 
ward stroke, overall or lean com- 
pression ratio is 11:1. 

Working with a Rover two-liter 
overhead-cam engine, Cranfield re- 
ports a 15-percent improvement in 
specific fuel consumption, com- 
pared to a stock unit. Against this, 
in line with other SC experiences, 
there’s a 20-percent drop in out- 
put. And while emissions of ni- 
trous oxide and carbon monoxide 
are greatly reduced, hydrocarbon 
emissions are higher when the en- 
gine is adjusted for maximum fuel 
economy. An exhaust reactor 
may be needed to handle this. 

The engine is not sensitive to 
fuel rating and has run happily 
on 90-octane gas. It seems capable 
of burning diesel oil and various 
petroleum distillates. 

There are still some noise prob- 
lems caused by the rapid combus- 


um 


tion that results from the violent 
rush of air into the mixture cyl- 
inder and the intensified burning 
of the charge that follows. 'Fhis 
impulse noise is reasonable at low- 
to-medium loads but resembles 
diesel knock as load increases. 

Severe vibration of the modified 
in-line four used for lab develop- 
ment is another problem. That’s 
because all the primary and other 
forces are out of balance, and the 
single power stroke per crankshaft 
revolution gives wide torque fluc- 
tuations. “But this engine is only 
a combustion rig used to study 
basic principles,” explains Nigel 
Beale, Cranfield’s project leader. 
He sees a flat four as one solution, 
since the reciprocating parts would 
be in balance. 

Other possible configurations are 
a square-six with two crankshafts, 
and a narrow V with articulated 
conrods for each cylinder pair. 
These were tried by the Russians 
back in the early 1960’s, when 
their pioneering marine-engine 
work was last heard of. 


Whatthis country needs 
Is a good 16 router. 


The router. 1⁄2 hp, N san get this $50. The saw. The rip 

28,000 rpm—power and WAT: router for only a penny when fence is self aligning. The 
3 iis oe vesci Table Saw for just $279.99* uor are , zs = 2e i 
g ts Tre kcnob handles | ofthe blade xe 

for easy, sure cutting, The stand it sits on is 

freehand or otherwise. A . all steel and heavy enough 
; dial-type depth control to to stay put. The motor is 
^ insure accuracy. | a workhorse. Heavy-duty, 
à And double-insulated high-torque, and overload- 
> construction to protect protected. 


. against shock without 
: tti U.L. Listed. | 
> Complete with 4" collet (5 


The capacity is con- 
? siderable. Enough to cut 
— — the hardest hardwoods 


and wrenches. easy, or cut to the center of 
Regularly $49.99° a4’ x 8’ sheet, or cut as 
| deep as 314 inches at 90? 
and 2¥ inches at 45. 


TM And the price is worth 

| “€very-penny. Particularly 
when you consider that 
for just $279.99, we'll also 
give you a great $49.99 
router for only a penny 
more. 

What could be more 

patriotic than that? 


ah Rockwell International 


*Manufacturer's suggested retail price at participating dealers. 
See the Yellow Pages under "Tools-Electric" for your nearest Rockwell dealer. Or write Power Tool Division, Rockwell International, 6263 Poplar Ave. Memphis, TN 38138. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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ok closely and you can actually see W 
we hid a case of Canadian Club. 


There are more than 7 It is now time to board a train that some 
million stories in the think was named after the smoothest whisky 
Big Apple. And one of in 87 lands. Get off at a station near Adam 
| them is a hidden case Van Den Berg's cow pasture. Without paying 
of Canadian Club another fare, take another train three stops. 

| ge and ia Say, “C.C., please" and the case is yours. 

Í Begin your search Walk two blocks toward the setting sun and 
for the world's finest half that distance toward the nearest city res- 
tasting whisky at the ervoir. There, at a very prominent address, 


Lo 


bottom of the world's 3rd tallest building. Im- nigher up than the eye can see, someone E IM PORIES) 

mediately proceed by taxi in as straight a line as ready to hand you the case of Canadian Club — IM — E 

possible toward "The House that Ruth Built” when you say, "C.C. please.’ a, -. o 
Get out the second the meter reads $3.65 and But if for some reason you should geta $ banadian bhi Iz AT 
walk toward the wonderful sound of 196 foun- little weary along the way, don't panic. The Sa c Wan cum | 


tains. Hop onto the nearest double-decker bus New York area has 10,848 bars and restau- 
and ride the same number of blocks as there are rants that will be delighted to serve you 
bridges out of town. Canada's favorite Canadian. 

You're getting very close. ! 

Now stroll over to a familiar mounted officer 

and climb into one of the cabs waiting for you. 


Rerum = finem crc Él 
5 


Tell the driver to make a right, a left and a right. “The Best In The House" - in 87 lands. "o -— a ad 123. i 
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Synthetic oil—your story 


Many of you have responded to my re- 
quest in December to write me about 
your own experiences with synthetic oil. 
The letters are still coming in, but | won't 
delay this report, for most who wrote 
had questions and | couldn't possibly 
write individual letters to all. 

About 65 percent reported favorably 
on their experience with synthetic oil 
and intend to keep using it. The brand 
most letter writers use is Mobil 1; the 
next most popular is Amsoil. Oil-change 
intervals ranged from 12,000 miles to 
50,000 miles. Most said they changed 
oil filters at 7000 to 8000 miles. None in 
this group reported any negative effects 
on the engine because of the extended 
drain intervals. One reader said he dis- 
mantled the engine on his Renault 12 
at 70,000 miles and measured only 
0.002-in. wear in the cylinders and 
found no detectable wear on pistons and 
bearings. He said there was no oil-screen 
clogging and below average sludge in 
the crankcase. He uses Darmex syn- 
thetic. 

A number of readers described rou- 
tines they follow to monitor engine con- 
dition after switching to synthetic. They 
remove the valve cover and inspect for 
sludge, cut open the old oil filter when 
they change, check spark-plug condition 
frequently, measure cylinder compres- 
sion periodically, and visually inspect 
the condition of the oil in the crankcase. 

Although these are far from the de- 
finitive checks of a lab oil analysis [PS, 
Aug ‘/7], most of these people used 
such observations to arrive at their own 
decisions about oil-change intervals. On 
the average they settled on 25,000 
miles. The most frequently mentioned 
positive and immediate benefit reported 
was ease of starting in cold weather, 
coupled with more drive-away power 
from cold engines. Several doctors, par- 
ticularly, put this factor at the top of the 
list of reasons why they would never go 
back to mineral oil. 

All of those who kept careful fuel- 
mileage records reported a 10 to 15 per- 
cent improvement, but most admitted 
that they did not really know about fuel 
mileage because they kept no records 
—they “felt” they were getting better 
mileage. Similarly, many said their en- 
gines seemed to have more pep after 


switching to synthetic. Several hard- 
driving types from the Southwest said 
their engines ran cooler when hard 
pressed in the desert heat. One reader 
reported that switching to synthetic 
cured his dieseling problem (engine run- 
ning on after the ignition is switched 
off). He doesn't know why, for sure, but 
theorizes that the Amsoil he uses helped 
to burn out carbon deposits. 

A number of readers reported longer 
spark-plug life. From the details in their 
letters, it is obvious they are people 
with the equipment and know-how to 
check plugs for reliable operation. A 
typical report cites 27,000 miles on a set 
of plugs without cleaning, gapping, or 
replacement. Many readers said their 
engines run quieter with synthetic, and 
several singled out reduction in tappet 
noises on cold startups. Almost everyone 
who reported positive results with syn- 
thetic said that engine idle speed in- 
creased when they switched, and that 
they had to set the adjustment back to 
factory specs, 

Now, what about that 35 percent mi- 
nority who wrote of varying degrees of 
unhappiness in their experiences with 
synthetic? All but two complaints re- 
lated to the high cost coupled with ex- 
cessive oil consumption or loss. Most of 
the complaints were about oil leaks that 
showed up after putting in Mobil 1. Sev- 
eral who reported favorably of their ex- 
perience with Mobil 1 mentioned this, 
too. But they were able to cure the leaks 
with new gaskets and/or bearing seals. 
Curiously, some readers said leaks they 
had experienced with mineral oil disap- 
peared after a few hundred miles with 
Mobil 1. One would expect more oil loss 
or consumption on an engine that is not 
mechanically tight and sound, since Mo- 
bil 1 is a 5W-20 oil and the typical pre- 
mium mineral oil is 10W-30 or 10W-40 
—a somewhat thicker lubricant. None of 
the users of Amsoil, which is a 10W-40 
oil, reported unusual problems with leak- 
age or oil consumption. 

Several unhappy customers acted con- 
trary to the advice of the experts on syn- 
thetic lubricants: They switched to syn- 
thetic oil in their new cars before they 
had run them enough to wear in the 
rings (the experts advise running min- 
eral oil in a new engine for at least 5000 
miles before switching to synthetic). All 
of this group complained of high oil 


consumption—a quart every 1000 miles 
or less. Another group tried Mobil 1 in 
cars that were four to five years old and 
had accumulated 60,000 to 70,000 
miles. With this mileage it is an unusual 
engine, indeed, that would have satis- 
factory consumption with a 5W-20 oil. 

Two exceptions among the complaints 
were scarcely proven indictments: One 
reader had to replace a camshaft for 
excessive wear shortly after switching 
to synthetic, and the other found metal 
particles in the crankcase of his motor- 
cycle after the switch. 

Several letters included rather elabor- 
ate charts comparing the economics of 
using synthetics vs. mineral oil, based 
on prices the writers had to pay for oil 
and service. All of these showed that it 
is more expensive on a day-to-day basis 
to use synthetic than premium mineral 
oil even if you figure a 10-percent im- 
provement in mpg (optimistic) and a 
25,000-mile oil-change interval. The 
payoff, if any, must come from areas 
more difficult to evaluate in dellars and 
cents. What's the dollar value of easy 
starting on a cold morning and driving 
away with a cold engine without stall- 
ing? (It's interesting to note, by the way, 
that most of those happy with synthetic 
oil lived in the cold northern states, 
while most of the dissatisfied customers 
live in the sunny south.) And reduced 
engine wear—how do you translate that 
into dollars? If you are the sort who 
trades his car at 50,000 or 60,000 miles, 
you'd only be saving money for the next 
owner. Most Detroit cars will easily go 
that far using conventional oil before 
any engine-wear symptoms show up, and 
most will run 100,000 miles with only 
modest deterioration in performance 
and small increase in oil consumption. 

There are many unanswered questions 
about the true value of synthetic motor 
oil that only long-term experience on the 
road will answer. Meanwhile, the new 
generation of improved mineral oils may 
be the answer to providing most of the 
benefits without the high cost of syn- 
thetics. We are researching a story on 
those oils now and will publish it in an 
upcoming issue of PS. 


LA P aet 


Editor-in-Chief 
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Ink jets spray full-color 


computer 
pictures 


An ingenious new system 

adds an essential dimension 
to computer graphics: color, 
in more than 15,000 shades 


By ARTHUR FISHER 


Millions of Americans had the 
chance, during the Apollo and Vi- 
king space programs, to look over 
the shoulders of controllers at Hous- 
ton or JPL and watch streams of ap- 
parently meaningless letters and 
numbers flash across TV monitors, 
relaying reams of data to and from 
computers. Even for the experts, 
this flood of alphanumeric symbols 
can be daunting, whether seen on 
an endless flow of paper printouts 
or on TV displays. 

Transforming these symbols into 
a picture can be enormously helpful 
in certain situations: designing car 
bodies, for example, so the designer 
can actually see the changing shape 
of his creation as he feeds subtle 
changes into the computer. 

But until now, one crucial ele- 
ment has been either impossible or 
very difficult to attain: Color, one of 
the most powerful tools of human 
perception, can multiply informa- 
tion content a hundredfold. 

Now there is a system that gen- 
erates a hard-copy pictorial com- 
puter output in full color, in a fairly 
simple way. Manufactured by Ap- 
plicon, Inc. (154 Middlesex Turn- 
pike, Burlington, Mass. 01803), it 
consists of a basic unit, the color 
plotter (seen on the opposite 
page), and a magnetic tape-record- 
er/playback unit with associated 
logic circuitry. 

The basic idea behind the system 
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is elegant and simple. The picture 
to be produced, whose maximum 
size is 550 by 860 mm (22 by 34 
inches), can be thought of as a 
finite number of tiny dots, some 
colored, some blank. In the Appli- 
con system, there are nearly 12 mil- 
lion such dots—or picture elements 
—to be processed on a *'to be or not 
to be" basis. That is, for each of 
those dots, the system must decide 
whether to apply red, yellow, or 
blue ink, or any combination of 
them, or none of them— which would 
of course leave a blank white dot. 
With these combinations, seven 
solid colors, including black, can be 
printed. Moreover, the density of 
each ink color can be varied through 
so many subtle gradations that a 
total of more than 15,000 shades 


HOST 
COMPUTER 


TAPE UNIT 


How color system works: User's own 
computer, fed by user's program and 
special COLOR program, generates com- 
puter pictures as digital electrical sig- 
nals, a format that can be transferred to 
magnetic tape. When a printout of the 
color picture is needed, the tape is 
played back through a logic unit to the 


is available in a single picture. 

How do the dots get covered—or 
not—with ink? The customer feeds 
a program into his own computer to 
generate a bar graph, map, medical 
scan, fuselage shape, or what have 
you. But he also feeds in a special 
Applicon software program called 
COLOR, which determines the ul- 
timate location of colors in the fin- 
ished product. 

The result emerges from the 
user's computer as a series of digi- 
tal (on-off, or yes-no) electrical 
signals, which are then recorded in 
nine channels on magnetic tape on 
Applicon's tape unit. Then the tape 
is played back to the heart of the 
system—the color plotter. The pa- 
per or other medium (such as film 
for transparencies) is mounted on 


color plotter. Here, a paper-carrying 
drum rotates at high speed as three jets 
loaded with red, yellow, and blue ink 
move step by step along the length of 
the drum, depositing ink or not at the 
command of the taped digital (on-off) 
signals and thus building up a color pic- 
ture, 


a drum that rotates at a speed ol 
up to 500 rpm. In one rotation of 
the drum, three ink jets, spurting 
red, yellow, and blue ink, have the 
chance to deposit color or not in a 
series of dots along a thin line run- 
ning vertical to the long axis of the 
drum. The choice, of course, is de- 
termined by the digital signals 
from the tape. (A logic unit must 
be interposed between the tape unit 
: and the plotter because thev are 

not synchronized in speed.) Then 

the ink jets are advanced along the 

drum by the width of one spot 
s 0.2 mm—and the process is repeat- 
ed, line by line, until the entire 
picture is completed. Since every 
spot on the picture area is scanned 
once by each of three color jets re- 
gardless of whether there is color 
information in a particular spot or 
RA not, every plot takes the same 
amount of time to complete, re- 
gardless of complexity, for a given 
drum speed. At 500 rpm, this is just 
5^ minutes, 

Two other advantages of the Ap- 
plicon system: Storage of digital 
signals on magnetic tape frees the 
host computer for other, expensive 
duties; and multiple copies of the 
printout are made easy because the 
color plotter can produce color 
separations directly. Gs 


€» 


Applicon Color Plotter (right) spins out 
a full-color, 3-D population-density map 
in just 85 minutes. Photo below shows 
ink jets mounted on sliding platform that 
is moved from left to right by screw 
drive. Jets move 0.2 mm along length 
of drum for each rotation of drum. Each 
spot on paper is scanned once by all 
three jets; a full-size picture contains 
nearly 12 million such elements, with 
more than 35 million bits of information. 
Completed printout appears below, right. 


In hover mode, the tilt-rotor s controls 
work much like those of a conventional 
helicopter: 1) Collective control lever 
regulates vertical movement. Lifting it 
increases prop pitch to create lift, 2) 
Cyclic pitch control, like an airplane's 
control column, makes the craft move in 
the direction the control is moved. It 
makes the rotors change pitch cyclically 
during each rotation. To go forward there 
would be more pitch at the back of the 
cycle than at the front. 3) Moving the 
stick from side to side provides lateral 
cyclic control. This tilts the craft to 
either side and makes it move left or 
right by varying the left-right pitch of the 
rotors. 4) Rudder pedals on the floor 
make the XV-15 turn by varying the cy- 
clic pitch on each wing-tip rotor. A tail 
rotor does this on most helicopters. 
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XV-15 has twice the range, 
speed, and fuel economy 
of today’s choppers 


By BEN KOCIVAR 


Fort WORTH, TEX. 
“This is a real weirdo,” I thought 
as I walked around the tilt-rotor 
XV-15 at the Bell Textron factory 
near Fort Worth. “But it’s such an 
intriguing one.” Its two pairs of tri- 
ple blades, mounted on wing-tip 
engines, were too long to be pro- 
pellers; still, they seemed too short 
to be helicopter rotors. And the 
small wings were swept forward 
from the streamlined fuselage; on 
most high-performance aircraft 
they’re swept back. 

More important, the whole idea 
of the craft sounded hairy to me, 
Those two engines and their giant 
props are designed to tilt from 
vertical to horizontal—in midflight. 
Thus the hybrid craft can take off, 
hover, and land like a helicopter; 
yet it can cruise at the speed of a 
fast subsonic airplane. If the con- 
cept proves practical, it has numer- 
ous advantages. 

Although helicopters can over- 
come obstructions that often block 
or slow automobiles, boats, and 
even airplanes, they're not very 
comfortable for trips of more than 
100 miles or so. And they're not 
very fast. Here is where the tilt- 
rotor comes into play. With engines 
tilted forward, the rotors become 
propellers. The XV-15 carries its 
weight on its stubby wings, there- 
by flying at about twice the speed 
of a helicopter. 

The plane I was looking at, the 
first of two research craft being 
built by Bell for NASA and the 
U.S. Army, is about the size of a 
13-passenger twin-engine business 


ri x 


Raised test-bed keeps long rotor/props from hitting ground 
when engines are horizontal. Wings sweep forward 12 de- 
grees to avoid hits by rotors flexing in abrupt maneuvers. 


jet. It weighs 13,000 pounds, it's 42 
feet long, and those outsized props 
are 25 feet in diameter. The plane 
has already hovered for three hours 
and has flown forward at speeds up 
to 40 knots, sideways at 25 knots, 
and backward at 10 knots. 

It is designed to cruise at about 
280 knots, but it has not yet made 
a conversion from helicopter to air- 
plane mode. The first such conver- 
sion is scheduled to take place 
sometime early this summer in 
the giant NASA wind tunnel at the 
Ames Research Center, near San 
Francisco. The second research 
ship is nearing completion and will 
be flown soon after the wind-tunnel 
tests of the first. 

The tilt-rotor concept sounds 
simple. Comic-strip artists make it 
look so easy you wonder why it 
hasn't been done before. Actually, 
it has. But in the real world there 
have been some involved and ex- 
pensive technical problems that 
have proved difficult to overcome. 

Two companies, Bell and Tran- 
scendental, worked on the tilt-rotor 
concept in the early 1950’s. The 
Transcendental 1-G  covertiplane 
achieved the first partial conversion 
from helicopter to airplane mode in 
July 1954. Its rotors were tilted for- 
ward at about a 70-degree angle, 
and about 90 percent of the weight 
was carried by the wings. But this 
single-seat model was underpow- 
ered and had stability problems 
during conversion. A year after the 
first flight, the 1-G had logged only 
23 hours of airborne time. It 
crashed into a river when a friction 
lock on a control stick slipped. 

Bell’s first tilt-rotor was called 
the XV-3. In flight tests between 
1958 and 1961 many full conver- 
sions were made and the feasibility 
of the concept demonstrated. But 
there were troubles with the rotor 


In pilot's seat, author Kocivar gets flight pointers from Tommy 
Thomason, XV-15 project leader. Controls are similar to those 
of most conventional helicopters. 


design. The craft was also under- 
powered, and suffered from oscil- 
lation problems in the rotor pylon. 
It took substantial wind-tunnel 
tests to work these out. 

In 1968 Bell decided to go ahead 
with a full-scale aircraft. The com- 
pany designed the Model 300, its 
second-generation  tilt-rotor. In 
July 1973, Bell was awarded a 
NASA-Army contract to develop 
two tilt-rotor research aircraft—the 
current XV-15's. These are similar 
to the earlier Model 300, but they 
use more powerful Lycoming turbo- 
prop T53 engines and a less costly 
landing gear. 


The competition 


The tilt-rotor concept is com- 
peting with several other V/STOL 
( vertical and /or short takeoff and 
landing) plane designs. Some in- 
volve craft whose engines are 
mounted on tilting wings. Some 
use lift/cruise fans whose thrust 
is deflected downward for lift. 
And others use augmented wings, 
as on the YC-14 and YC-15 STOL’s 
[PS, Nov. '77]. There are com- 
pound helicopters, which have en- 
gines for the overhead rotor for lift, 
plus other engines for forward 
thrust. 

The primary military need for a 
V/STOL-type vehicle is for high- 
speed rescue work in jungle and 
open-sea areas, as well as for re- 
connaissance and military transport 
in hazardous war zones. 

With new energy restrictions, 
fuel economy has become a high 
priority. It is here, as well as in 
time savings, that the Bell people 
believe their tilt-rotor will prove a 
winner. 

For example, on a typical 100- 
mile flight to an offshore oil rig 
with a 4000-pound payload of 

Continued 
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about 15 people and supplies, a 
helicopter would use 81 gallons of 
fuel to make the trip in 45 minutes 
at 130 knots. A fast boat would use 
about 200 gallons, making the trip 
in 624 hours at 15 knots. The tilt- 
rotor would make the trip in 22 
minutes and use only 48 gallons. 
Used as a STOL, taking off from a 
runway with rotors partially tilted 
forward, the XV-15 can increase its 
payload by 100 percent and still 
land like a helicopter. 

The Bell people also make a case 
for using tilt-rotors on typical 200- 
mile passenger runs, like those be- 
tween New York and Washington 
or New York and Boston. In- 
cluding taxi time to and from air- 
ports, they estimate it takes almost 
215 hours via commercial jet to 
get from downtown New York City 
to downtown Boston. By helicopter, 
the trip would take about 1% 
hours. But with a tilt-rotor craft it 
would take only 45 minutes. A train 
or bus, with no cab time at each 
end, would take about four hours. 
Fuel use per passenger in the tilt- 
rotor would be about half what a 
‘copter would take, and about a 
third less than for a jet plane. But 
it would be more than twice as 
much as for a train and about seven 
times what a bus would use. 


Flies like a ‘copter 


I sat in the cockpit with Tommy 
Thomason, Bell’s project manager 
on the XV-15, and asked him what 
the plane would be like to fly. “The 
flight controls are essentially the 
same as for most helicopters," he 
said. “There are two throttles on 
the center console that are used 
only to start up and shut down the 
engines. Once the engines are 
started, the throttles are linked to 
the power lever on the left side of 
the pilot's seat. It's much like the 
collective control for helicopters. 
Lifting it changes the pitch of the 
rotor blades to provide more lift." 
(See diagram on opening page.) 

“When do the engines and rotors 
start tilting to convert to fixed- 
wing flight?” I asked. “For forward 
speed this starts at about 60 knots 
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INTERCONNECTING 
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Driveshafts through the wing inter- 
connect gearboxes of the two free-tur- 
bine engines. If one engine fails the 
other continues to drive both rotors. 


and the transition takes about 12 
to 15 seconds. The craft actually 
starts flying on the lift of the wing 
at about 100 knots," said 
Thomason. 

How about slowing down for 
landing? "It will start converting 
back to helicopter mode at about 
140 to 160 knots," Tommy told me. 
"It can't convert at speeds over 
170 knots, and it can't fly just on 
the wing at under 100 knots. Con- 
version occurs automatically." 

"Can it fly on one engine?" I 
asked. “The two rotors are cross- 
shafted, which keeps them con- 
nected even if one engine quits. 
This  cross-shafting also auto- 
matically synchronizes the rpm of 
both rotors," he explained. 

"Suppose they both quit?" 

"In that case they remain cross- 
shafted and the pilot could still 
change the rotor position from for- 
ward flight to vertical flight and do 
an autorotation. With both engines 
out and the rotors in the helicopter 
position, control could be main- 
tained, with forward speed of about 
80 knots and a glide angle of about 
four to one—about the same angle 
as a hang glider." 

Touchdown would be at about 
50 to 60 knots. Unlike a helicopter, 
which can do a last-second flare 
and touch down at zero forward 
speed in a small spot, the tilt-rotor 
would need about 1000 feet. This 
is because the rotors are much 
smaller than those on conventional 
helicopters. As a result, they would 
not have enough inertia to keep 
spinning and provide momentary 
lift during the flare to cushion the 
landing. 

"How about an emergency land- 
ing with the prop-rotors in forward 
position?" I asked. “That could be 
a problem, since the 25-foot rotors 
would stick down below the landing 
gear. The rotors would probably 
break, making a safe landing 
possible—but it’s not the ideal way 
to come down,” Tommy replied. 
“However,” he continued, “the 
rotors could be pivoted up to 75 
degrees so they would clear and a 
conventional power-off landing 


could be made as though it were 
a high-speed glider.” 


Unusual features 


The XV-15 has no tail rotor— 
and doesn’t need one. A tail-rotor 
is used for lateral control and to 
overcome the reaction turning 
forces in standard ‘copters. But 
the XV-15’s twin rotors counter- 
rotate to achieve the same ends. 

The H shape of the rudders and 
horizontal stabilizer provide good 
damping of Dutch roll, which is 
usually associated with swept-wing 
jets. This usually starts as a slight 
side-to-side wiggle and tends to in- 
crease unless it is stopped. The big 
tail surfaces of the XV-15 also help 
to smooth out small side-to-side 
wiggles, which are characteristic of 
planes with relatively short dis- 
tances between the main wing and 
the tail surfaces. 

Bell makes quite a point of how 
much quieter this plane will be 
than conventional helicopters or 
even fixed-wing planes. The main 
reason is that the rotors turn at 
relatively slow speed. The tip speed 
of the blades at 456 rpm is only 600 
feet per second. When prop-tip 
speed approaches the speed of sound 
—1117 feet per second—the 
resulting noise becomes annoying 
in the cabin and on the ground. 

“How much would a commercial 
version cost?” I asked Thomason. 

“It would be about the same as 
the same-size helicopter: $2 million 
each if about 500 were ordered. The 
key problem is the development 
cost." 

A military production version of 
the XV-15 will probably be ready 
in about eight to 10 years. If the 
commercial version is a direct 
derivation of the military design, 
it could be available by 1990, 
Thomason guessed. This rather 
slow timetable tells you something 
about how complicated this new 
flying machine is, as well as the 
relatively low scale of government 
funding. Some $32 million has been 
appropriated for the total program. 

Thomason expects the first oper- 
ational version will probably have 
a gross weight of 15,000-18,000 
pounds and a range of 1000 nautical 
miles. In a commuter version, it 
would seat about 20 passengers in- 
stead of 13 passengers of the re- 
search vehicle. Bell engineers ex- 
pect the tilt-rotor craft size to grow 
dramatically, eventually to a 100- 
passenger transport. There is still 
considerable development work 
ahead, but the XV-15 and the tilt- 
rotor concept may eventually revo- 
lutionize V/STOL aircraft. 
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tap energy of 
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By BEN KOCIVAR 


After years of reporting on wind- 
mills that go round and round, I 
found the idea that one could go up 
and down instead pretty bizarre. 
But seeing is believing; I have just 
been exposed to what seems to be 
a unique approach to harnessing 
the energy of both wind and water 
(as seen on this month's cover). 
The concept, called a “lift transla- 
tor, is embodied in a device that 
can best be described as an over- 
size venetian blind whose slats, 
propelled by air or water flowing 

Continued 


Wind model of lift translator looks like 
giant venetian blind with foils going up 
one side and down the other. As engi- 
neer Frank Pizzitola adjusts foils, Dr. 
Schneider (above) points to half of 
Volkswagen swing axle used to convert 
linear foil motion to rotary motion, which 
then drives electric generator. 
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Tidal version has two sets of fixed 
guide vanes that are raised or lowered, 
depending on the direction of the tide. 
These improve the efficiency of the mov- 
ing vanes by optimizing the angle at 
which water passes them. In a river or 
canal setting, only one set of fixed vanes 
is needed. 
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Water version of lift translator was 
demonstrated (left) in South Korea. New 
scale model will help predict costs and 
efficiency for low heads—two to 25 feet 
—such as are found in irrigation canals 
like one above. Schneider estimates low- 
head hydropower sources in U.S. could 


across them, travel up and down 
on an endless belt, something like 
the cars on a vertical conveyor belt. 

And lest there be any skeptics in 
the audience, ponder this: The in- 
ventor of this novel system (pat- 
ented in 30 countries), Dr. Daniel 
Schneider, has gotten approval from 
the National Bureau of Standards’ 
Office of Energy Related Inventions 
for a Department of Energy award 
of some $300,000. The money is for 
a detailed analysis of how the 
mechanism will perform in both its 
wind and water formats. Moreover, 
South Korea has tested a water- 
power model, and is considering de- 
ploying more than 2000 devices 
along its rivers and coasts. 

With all the time and money al- 
ready invested in perfecting ever 
more sophisticated wind and water 
turbines—things that rotate—why 
the interest now in an energy-con- 
version method that doesn’t go 
round and round but is essentially 
linear? Because the lift translator, 
Dr. Schneider believes, can not 
only complement the rotary devices 
in some applications, but even im- 
prove on them in others. The net 
effect would be to signally upgrade 
our collection of the vast amounts 
of energy in the abundant air and 
water flows that bathe our planet 
—energy that as yet is barely 
tapped. 

What can the lift translator do? 
Dr. Schneider, a physician without 
formal engineering training, ticked 
off this list for me: 


In water 


€ Generate power from now un- 
productive low-head, slow-moving 
sources, such as rivers and irriga- 
tion canals. 

€ Harness tidal power more effi- 
ciently than conventional turbines, 


generate more than 300 million kW in 
near future by means of lift translators, 
which have advantage of being able to 
extract energy from large-area cross 
sections of slow-moving water or air— 


. unlike rotors. In very shallow water, lift 


translators would operate horizontally. 


and also at sites now judged im- 
practical because the difference be- 
tween high and low tide is not great 
enough, and even tap the energy of 
open ocean currents. 


In wind 


€ Extract energy from an air 
stream over an enormous area— 
8,000,000 square feet, for example. 

€ Generate power in high wind 
velocities—up to 35 mph. 

è Eliminate the need for expen- 
sive orienting controls, because of 
its insensitivity to wind direction 
over a wide angle. 

® Avoid the stresses of centrifu- 
gal forces and very high tip speeds 
that are associated with large, high- 
velocity rotary windmills. 


In wind and water 


€ Operate with flow coming from 
either direction—upstream or down- 
stream. 

€ Cut construction costs. - It’s 
cheaper to build than conventional 
windmills and water turbines. 

In his office in Irving, Tex., near 
Dallas, the intense 45-year-old in- 
ventor told me how all these ad- 
vantages flowed from his lift trans- 
lator's basic properties; how the de- 
vice would work in a variety of 
applications; and how he came to 
invent it in the first place. 

The inventor’s progress started 
more than 15 years ago, when Dr. 
Schneider, previously a flight sur- 
geon with the U.S. Army, was de- 
tailed to islands in the Pacific as 
part of a medical team to help 
stem a polio epidemic. While there, 
he mused on the tremendous power 
contained both in the region's trade 
winds, which blow strongly, steadi- 
ly, and from a constant direction, 
and also in the equally reliable sea 
currents. Like thousands of sun- 
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drenched observers before him, he 
wondered how all that free kinetic 
energy could be yoked usefully. 

But unlike most of us who dream 
idly under a palm tree, young Dr. 
Schneider had a combination of un- 
usual attributes: He was a flyer 
and knew how planes get their lift; 
he was a passionate admirer of clip- 
per ships and knew how sails 
worked; he was a physician and 
knew how liquids flowed in the 
body. 

So when he went into private 
practice in 1962, he was already 
thinking about lift. Then the oil 
embargo of 1973 gave him the ex- 
tra incentive to abandon his prac- 
tice and devote full time to the lift 
translator. 

“All I did,” he told me, “was to 
apply the principles of fluid dynam- 
ics I learned as a doctor.” 

The basic principle of physics 
involved in the lift translator is the 
same one that makes an airplane’s 
wings lift, a hydrofoil boat rise, a 
sailboat sail. It works like this: 
Fashion a surface with the right 
kind of curve—a foil. Pass a fluid— 
air or water—over this foil, and it 
will feel a force perpendicular to its 
surface. The directionality—right or 
left, as with a sail, or up or down, 
as with an airplane wing—depends 
on which way you orient the curved 
foil. 

By looking at the cover illustra- 
tion and the drawings on these 
pages, you can see to what ingeni- 
ous use Dr. Schneider has put this 
basic idea of the airfoil (or hydro- 
foil). Whether in air or water ver- 
sions, an array of foils on one side 
of the lift translator is curved up- 
ward and is therefore lifted. Linked 
together by a pair of endless belts, 
the foils go over a wheel at the top 
and flop over. They would naturally 
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Cover illustration shows open-water system that can be used 
in ocean currents or unobstructed rivers. This cross section of 
low-head dam shows barrier (b), stone and sand trap (st), 
pressure gate (pg), debris screen (ds), and generator (g). 
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be traveling downward on this side 
anyway, but they receive an addi- 
tional push from the continuing 
passage of fluid, which now gives 
them “lift” downwards. At the bot- 
tom, they go around another wheel 
and flop again. Reversing the flow 
by 180 degrees—as in a tidal instal- 
lation, or when a storm front passes 
through and the wind shifts right 
around—creates no problems, says 
Schneider. Fixed vanes set in 
front of the moving foils in some hy- 
dro versions help deflect the fluid to 
the optimum angle. Now, to “trans- 
late" the lift (convert it to another 
form of motion), the inventor sim- 
ply places axles at the top or bottom 
wheels—or both—and hooks them up 
to generators, pumps, or compres- 
sors. 

That, briefly, is how a device can 
take a linear input (fluid flow); 
produce a linear output; and con- 
vert that into rotary motion. 

The major difference between 
this approach and the conventional 
rotary mills and turbines is that 
you can build a lift-translator de- 
vice virtually as large as you like. 
That means it can intercept as 
large a volume of slow-moving wa- 
ter or air as the designer wants. He 
can achieve a desired power out- 
put simply by making his lift trans- 
lator bigger. 

This difference takes some ex- 
plaining. A rotary windmill or wa- 
ter turbine is limited in area by its 
tip speed. The problem is that ev- 
ery point along, say, a windmill 
blade is moving at a different speed, 
with the tip moving fastest because 
it is sweeping out the largest cir- 
cles. Designers of rotary windmills 
can't go on making bigger and big- 
ger machines; eventually the tip 
speed would approach Mach 1, the 
speed of sound, and the mill might 
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Wind generator could stand in open country and be over 200 
ft. high, 3000 ft. long. Lift translator works even if wind di- 
rection varies about 30 degrees off axis; when sited to face 
prevailing winds, it would need no yawing mechanism. 


self-destruct. Balance and resonance 
problems also occur. The big 
NASA windmill at Sandusky, Ohio 
[PS, Feb. '76], must “spill wind,” 
actually wasting energy, when the 
wind speed goes above 18 mph. Lift 
translators could operate at 35 
mph. Similar problems afflict water 
turbines, where high speeds pro- 
duce cavitation—turbulence that 
chews up metal. 

By contrast, every foil in the lift 
translator’s arrays, and every point 
on every foil, moves at substantial- 
ly the same speed—a rather slow 
one. As Dr. Schneider put it, “Its 
speed ratio—that is, the ratio of the 
wind speed to that of the moving 
foil—is fairly uniform over the en- 
tire area swept by the device.” 

Furthermore, because the lift 
translator’s foils move slowly, don’t 
suffer from centrifugal stresses, and 
have simple shapes compared to the 
foils or blades of advanced rotary 
systems, the foils can be mass-pro- 
duced quickly and cheaply, in the 
inventor’s opinion. 

This ability to convert the kinet- 
ic energy of large, slow-moving 
masses of fluid makes the lift trans- 
lator especially important for low- 
head hydropower, as low as two 
feet. This is a resource that Dr. 
Schneider and other experts believe 
is woefully underused in this coun- 
try. 

“This resource is easily more 
than 300 million kilowatts,” Dr. 
Schneider told me. “With the lift 
translator, we could tap the energy 
of our rivers that have shallow 
slopes—a drop of about five feet in 
10 miles. Eighty percent of the 
rivers in the U.S. are in plains or 
valleys, and the customary ap- 
proach of building high dams to 
create high heads is not only ex- 

[Continued on page 168] 
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Multiple-mirror instruments == 0 o 


will probe the edge 
of the universe 


Steerable-dish concept resembles a giant radio telescope and 
is the most compact of the four leading designs being consid- 
ered for a 1000-inch instrument. (A fourth concept is shown in 
the box on page 77.) Because of the extremely short focal ratio 
of the dish (f/0.75) and other fundamentals of its design, it 
could actually fit in the dome that houses the 200-inch tele- 
scope at Mt. Palomar, even though it has 25 times the light- 
gathering surface of that instrument. The dish consists of 1032 
petal-shaped mirror segments, all forming part of a parabola. 
Some telescope mirrors have a simpler spherical curve, but the 
more complex parabola is more common in large instruments. 
Light gathered by this main mirror is beamed up to a small 
secondary mirror that reflects it back down through a hole in 
the center of the main mirror. The light can then be analyzed 
or photographed A complex sensing system is required to get 
the mirror segments working together accurately. Some special 
problems with this design are solved by a tiny spherical mirror 
that's put in the center of each parabolic mirror. Laser light 
reflected from these reference mirrors would be monitored by 
a computer. Each mirror segment would be attached to a servo 
motor, and signals sent to these motors from the computer 
would keep all the mirrors adjusted. 
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Rotating-shoe concept involves building an 18,800-square-foot 
primary mirror with hundreds of closely fitting hexagonal mirror 
segments. This huge primary and its secondary mirror can be 
rotated as a single element, countering the movement of the 
Earth. However, the primary doesn't move vertically. Instead, 
the secondary mirror can be moved independently of the pri- 
mary. An astronomer aims the secondary mirror at a star by 
looking at that portion of the primary mirror (approximately 
one-third) that also sees the star. This portion is equivalent to 
a single mirror 1000 inches in diameter. Starlight from the 
primary can be viewed at different locations by the use of other 
smaller mirrors. To get all of the small mirrors in the primary 
functioning together requires a central error-control system 
that regularly scans the 400 to 600 mirror segments being used 
at any moment. Information relayed to a central processor is 
used to make fine adjustments in three directions on any mirror 
segment. Since the mirrors are subjected to varying stresses, 
the main problem with the design is maintaining the proper 
curvature for the whole structure to tolerances of a few mil- 
lionths of an inch. But by keeping the primary fixed in one axis, 
the shoe concept eliminates some of the changing gravitational 
stress problems associated with the other designs. 


New supersize scopes will 
have 25 times the light grasp 
of Mt. Palomar's 200-incher 


By GREG STONE 


Engineers and scientists at Kitt 
Peak National Observatory in Ari- 
zona have been gathering ideas 
from all over to prepare a new gen- 
eration of super telescopes. Their 
goal in the Next Generation Tele- 
scope project is to construct a giant 
1000-inch telescope mirror with 25 
times the light-gathering capacity 
of the biggest U.S. telescope. 

Such an enormous optical sur- 
face would enable astronomers to 
examine surface features on dis- 
tant stars, search for new planetary 
systems, and gather extremely 
weak light from the edge of the 
universe. 

For decades, the 200-inch instru- 
ment on Mt. Palomar was the 
world’s biggest telescope, and most 
people thought it would remain so 
(though the Russians recently 
built a 236-inch telescope). For 
years, however, astronomers have 
wanted to build a truly supersize 
telescope. But such a task has been 
impractical—until now. 

Cost is one reason. Experience 
with nearly every major telescope 
in this century has proved that 
costs increase with the cube of the 
mirror diameter. If you double the 
size, cost goes up eight times. A 
1000-inch instrument built in the 
traditional style might take 50 


years and cost some $2 billion. 
But that’s assuming that a sin- 


gle mirror of that size could be 
made or would even function prop- 
erly. The surface of the 200-inch 
mirror was ground and polished for 
seven years to a shallow, parabolic 
cup shaped to a tolerance of two 
millionths of an inch. The me- 
chanical support for this 14.5-ton 
Palomar mirror permits the deli- 
cately curved surface to be moved 
up and down without the flexing 
that distorts astronomical images. 
A 1000-inch mirror, however, 
would weigh over 1800 tons, and 
a mechanical support that could 
prevent surface flexing seems an 
engineering impossibility. 


Observations are summed 


Why do astronomers lust after 
ever-larger instruments? The func- 
tion of a telescope is to gather 
light; bigger telescope mirrors con- 
centrate more light. Astronomers 
often break the light into its com- 
ponent wavelengths (spectrum) to 
gain information on the distance, 
physical properties, and chemical 
makeup of astronomical objects. 

But light from extreme distances 
may be so weak that even with to- 
day’s largest instruments, observa- 
tions must be made over weeks and 
summed together to provide 
enough information for analysis. 
With a 1000-inch telescope, objects 
that once required a month of ob- 
servations could be studied in one 
night. 

Astronomers, of course, have long 
been aware of how radically a 
supersize telescope could speed up 
their work. But when the imprac- 
ticality of scaling up conventional 


telescope technology became obvi- 
ous, they turned to another idea 
that had been around for years, 
but had now become possible be- 
cause of advances in many fields: 
the multiple-mirror concept. In- 
stead of using one impractically 
massive mirror, they used a num- 
ber of smaller mirrors, all focused 
to a common point. 

Multiple mirrors create their own 
problems, such as how to move 
each mirror segment to maintain 
constant focus, and how to produce 
each segment so that it closely 
matches its neighbor. But one by 
one each of these problems has 
been solved. 

The 1000-inch telescope will use 
several—or perhaps as many as 
2000—mirror segments, all co- 
ordinated to function as a single 
unit. Without computers and new 
servo-motor technology to con- 
tinually adjust each segment, this 
would be impossible. Now it's not 
only possible—it's being done on a 
small scale with the  176-inch 
multiple-mirror telescope (MMT) 
atop Mt. Hopkins, Ariz. (see box). 
Laser beams reflected from the 
mirror segments are used to main- 
tain precise alignment. A computer 
monitors the position of each seg- 
ment and adjusts the servo motor 
attached to it if the segment be- 
comes misaligned. 

Small mirrors don't have to be 
thick or heavy. A 30-inch mirror 
segment may be a few inches thick; 
the 200-inch mirror is two feet 
thick. Make a 1000-inch collecting 
surface out of several 30-inch mir- 

Continued 


Singles-array concept could take the 
form of 100 2.4-meter telescopes 


_{shown here), 16 six-meter telescopes, 


or six 10-meter telescopes. All of these 
small telescopes would follow the con- 
ventional practice of using single pri- 
mary mirrors, but the light gathered by 
each could be combined to act as a 
single 1000-inch mirror. In this config- 
uration the small telescopes could also 
be used individually. This eat-your-cake- 
and-have-it-too approach is appealing to 
those who feel it's more important to 
have many small telescopes (though 
they'd be large by today's standards) 
than to have one super telescope. The 
array differs from the multiple-mirror 
(MMT) approach in that the MMT puts 
all the mirrors on the same mounting, 
and the mirrors are not aimed indepen- 
dently at different objects. The major 
drawback of the singles array may be 
cost. Much of the expense of any large 
telescope is in the instrumentation and 
supporting structure, With an array, this 
instrumentation and supporting structure 
would have to be repeated for each unit 
to insure accuracy with the system. 
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rors and the weight saving is phe- 
nomenal. This means that the tele- 
scope mounting and tracking 
mechanism that’s used to track ob- 
jects precisely by countering the 
rotation of the Earth can be pro- 
portionately smaller and simpler. 

There can also be significant 
saving in focal length and overall 
size. With one of the proposed con- 
figurations, the steerable dish, a 
1000-inch telescope would fit in the 
dome for the Palomar 200-inch 
scope (see lead caption). That 
means a considerable saving in 
building size for the 1000-inch. 

A few years ago, another un- 
thinkable project was to turn out 
hundreds of similar mirror seg- 
ments accurate to a few millionths 
of an inch. A Kitt Peak progress re- 
port noted that 2000 mirror seg- 
ments would tie up 200 skilled 
opticians for five years and the re- 
sults might be only “marginally ac- 
ceptable.” As recently as five years 
ago, this seemed the only way to 
make the segments. 

In meeting the needs of military 
hardware, space satellites, and high- 
energy lasers in the past few years, 
however, a new technique called 
diamond turning was developed. 
Diamond-turned mirrors up to 80 
inches in diameter have been ma- 
chined to micro-inch precision. The 
technique has already been used 
for small telescope mirrors, and if 
improved as expected, it would pro- 
vide relatively cheap, lightweight 
metal mirror segments for a 1000- 
inch telescope. 


Computer guidance 


Also, astronomical telescopes 
usually have an equatorial mount- 
ing with one mechanical axis paral- 
lel to the Earth's axis. As a result, 
the telescope will track a star when 
it is moved in one direction at a 
constant rate. But equatorial 
mounts are large and cumbersome 
and add significantly to the build- 
ing size needed for a telescope. 

The altazimuth mount, on the 
other hand, is simpler, more com- 
pact, and less costly. However, 
tracking a star with an altazimuth 
mount requires constant movement 
in two directions simultaneously 
and at different rates. Without a 
computer it couldn’t be done. 

The Russians have used an 
altazimuth mount on their 236- 
inch; the MMT has an altazimuth 
mount; and most proposed designs 
for the 1000-inch use this type of 
mounting. Computer-controlled alt- 
azimuth mounts have also been 
used for years to drive giant radio- 
telescope antennas. 
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Computers would therefore play 
a key role in the tracking mecha- 
nism, in aligning mirror segments 
during use, and even for machining 
techniques that would allow hun- 
dreds of mirror segments to be 
replicated quickly. Engineers can 
also construct computer models of 
proposed instruments to test ideas. 

Such applications of new tech- 
nology should keep the price tag 
somewhere around $100 million. 
That’s comparable with other large 
research instruments, such as the 
Very Large Array radio telescope 
being built now in New Mexico 
| PS, Mar. '77 ]. 

On the other hand, the attractive- 
ness of putting telescopes in space, 
away from the blurring effects of 
the atmosphere, seems to work 
against large earth-based telescopes. 
Plans are already under way to or- 
bit a 90-inch telescope, because 
astronomers say there are tremen- 
dous advantages to getting out from 
beneath our atmosphere. In fact, it 
has been said frequently that 
nothing could be gained by build- 


G With the 1000-inch... 
objects that are now 
marginal could be done 
with an exposure of 
one night instead of 
25 nights99 


ing a large telescope here. 'The 
Earth's turbulent atmosphere would 
turn it into a white elephant. 

Dr. Ronald N. Hall project 
scientist at Kitt Peak, disagrees: 
“The space telescope, the Very 
Large Array, and the 1000-inch are 
all complementary. But the ground- 
based 1000-inch is much more at- 
tractive than it was a few years 
ago because of the development of 
many techniques that eliminate 
problems previously thought insur- 
mountable. 

“For instance, up until about 
five years ago people believed the 
seeing in Earth’s atmosphere was 
limited to about one arc-second of 
resolution. [An arc-second, a unit 
of angular measurement, is 
1/1,296,000 of a circle—about equal 
to the angle subtended by a quarter 
3.2 miles away.] Then people came 
along with speckle interferometry 
and showed that you could start 
doing limited observations, such as 
separating double stars, down to 
the resolution limit of today’s tele- 


scopes, which means up to 1/20,000 
of a second of arc.” 

The atmosphere continuously 
shifts the image of an astronomical 
object, causing long-exposure pho- 
tographs to be blurred. With speck- 
le interferometry, the computer 
looks at hundreds of instantaneous 
images of an object and uses this 
information to reconstruct a single 
precise unblurred image. 


Clear images 


“Most recently, astronomers at 
Harvard have developed a tech- 
nique that can reconstruct images 
at the diffraction limit of the tele- 
scope, even though they’ve been 
blurred out many times that limit 
by the Earth's atmosphere. Five 
years ago people would have said 
that you have to go to space to 
get such clear images," Hall said. 

There are stil observations, 
however, particularly in the ultra- 
violet region of the spectrum, that 
can only be done with a space tele- 
scope. 

The 1000-inch telescope would 
sharply decrease the “noise” factor 
that affects observation spread over 
several evenings; atmospheric con- 
ditions that vary from night to 
night create this problem. 

“To get reasonable spectra with 
current instruments,” Dr. Arthur 


. Code, a University of Wisconsin 


astronomer told me, “you have to 
sum observations made over dozens 
of nights. Sometimes it takes a cou- 
ple of years to collect enough 
spectra. With the 1000-inch you're 
going to collect 25 times as many 
photons. Objects that are now 
marginal could be done with an 
exposure of one night instead of 25 
nights,” Code said. 

The giant telescope should bring 
about exciting new discoveries. 
Astronomers could: 

e Examine surface features on 
other stars. The sun is the only 
star whose surface we've seen. 
Other stars are so distant that they 
appear as mere pinpoints of light, 
even in the largest telescopes. The 
1000-inch, however, “will let us 
take quite detailed pictures of some 
of the larger stars, such as Betel- 
geuse," says Hall. 

e Search for planets around 
other stars. There’s some tantalizing 
evidence now that such planets 
exist, but current instruments can’t 
show them. Because of the tremen- 
dous light difference between a 
planet and the star it orbits, Dr. 
Hall doubts that the 1000-inch 
would actually show us another 
planet. But it would give us a fine 
picture of a star’s path through 


Reaching for the sky with a stubby six-shooter 


It looks like a fat little barn atop a 
lonely peak on Arizona’s Mt. Hopkins. It 
isn't. It's the world's most unusual tele- 
scope building. 

It houses the world's most unusual 
telescope, the MMT or multiple mirror 
telescope, which represents the first 
real departure in the design of major 
telescopes in a century. All other large 
telescopes use a single, solid mirror to 
collect starlight and focus it for photo- 
graphs and analysis. The MMT uses six 
72-inch mirrors, or a total light-gather- 
ing surface equal to a mirror 176 inches 
in diameter, Only Mt. Palomar (200 
inches) and the Russians' new Crimean 
Observatory telescope (236 inches) are 
larger. Other significant differences be- 
tween the scopes are: 

@ Conventional telescopes are cov- 
ered by a dome that rotates indepen- 
dently of the instrument. With the MMT, 
the whole building turns in unison with 
the telescope. This makes it easier to 
keep related electronic gear in line with 
the telescope. 

@ The rotating building is part of an 
altazimuth-mounting system, a type that 
Was abandoned several centuries ago 
when astronomers discovered the vir- 
tues of the equatorial mounting. Com- 
puters now make the altazimuth mount 
cheaper and more effective. (With an 
altazimuth mounting, the telescope is 
free to move independently along two 
axes, both up and down and from right 
to left. Both axes must be consistently 


adjusted. An equatorial mounting auto- 
matically compensates for the rotation 
of the Earth by aligning one axis with 
the Earth's axis.) 

e The six mirrors, 
solid glass, consist of thin, fused-silica 
front and back plates over an 11-inch- 


instead of being 


thick "''eggcrate" core. Each mirror 
weighs about one-third as much as a 
mirror of traditional design. 

€ The use of six smaller mirrors 
cuts the length of the telescope signifi- 


Observatory houses six-mirror 176-inch 
MMT that will be operational later this 


year. Offices, labs, telescope all rotate 
like a four-story merry-go-round. 


Scale model shows MMT's six mirrors. 
The telescope is a joint project of Smith- 
sonian Astrophysical Observatory and 
the University of Arizona. 


cantly and makes the smaller building 
possible. A single 176-inch mirror of 
this focal ratio would have a focal 
length of about 40 feet; the focal length 
of the 72-inch mirrors is about 16 feet. 

One proposal made by Gregory M. 
Sanger of Lawrence Livermore Labora- 
tory is to use this unique six-mirror 
configuration to measure irregularly 
shaped stellar objects. Conventional in- 
struments can measure only circular 
objects. 


space, and the planet would reveal 
itself by causing discrepancies in 
the star’s movements. Such wob- 
bling is so small that it’s nearly im- 
possible to detect now. 

e Study neighboring planets in 
our solar system. “With speckle- 
image techniques we can probably 
get as good resolution of a planet, 
such as Jupiter, from the Earth as 
we've gotten to date from fly-by 
probes," says Hall. 

e Make observations relating to 
neutron stars and black holes. “A 
neutron star is just a glob of neu- 
trons. There's no way we can simu- 
late that here," says Hall. That's 
one reason such objects are so 
fascinating—they're on the extreme 
edges of physical theory. Activities 
relating to black holes and neutron 
stars frequently happen too quickly 
and at too great a distance for use- 
ful studies to be made with current 
instruments. 

But perhaps the most exciting 
prospects for the 1000-inch that I 
heard also came from Dr. Hall. “I 
think that clearly the biggest ques- 
tion facing astronomy in the next 
couple of decades," says the Har- 
vard-educated astronomer,'*is wheth- 
er or not it's possible to make 


contact with other intelligent 
civilizations or pick up messages 
transmitted by them. I would hope 
the telescope would contribute to 
that.” 


Infrared lasers 


“For a long while, people were 
convinced that the most efficient 
way for anyone to communicate was 
in the high-frequency radio bands," 
he explained. “But more recently 
the development of very-high-pow- 
er infrared lasers has changed 
that. The output power achievable 
with some infrared lasers continues 
to increase dramatically. Carbon di- 
oxide and hydrogen fluoride lasers 
are already approaching levels at 
which one can start to think reason- 
ably that they are a more attractive 
way of communicating over extend- 
ed distances.” 

The 1000-inch would be built to 
make it a good receiver in the in- 
frared part of the spectrum, not 
just for the prospects of interstel- 
lar communications, but also be- 
cause there is much astronomic re- 
search going on in that area, and 
few large telescopes have been 
built to serve it. 

Obviously, the excitement of the 


Kitt Peak project lies in the pros- 
pect of building a 1000-inch tele- 
scope. Such a giant stirs the imagi- 
nation, as the 200-inch did a gen- 
eration ago. 

But the project may take a de- 
cade or more. It is now in the pre- 
liminary stages and is funded from 
Kitt Peak's budget. The next step 
is to choose a single design con- 
cept and go after major funding. 

Dr. Code, who is also chairman 
of the board of the Association of 
Universities for Research in As- 
tronomy (the group that operates 
Kitt Peak), is particularly con- 
scious that the astronomical com- 
munity may not want to invest 
millions of dollars in something 
that may not pay dividends for 10 
or 15 years. So the board is trying 
to make the project a sort of 
scientific pay-as-you-grow system. 

One thing is certain. There’s 
enough universe out there for all the 
1000-inch telescopes we could ever 
dream of building. A single gnat fly- 
ing a foot in front of your face on a 
summer evening hides the light of 
dozens of distant galaxies, each con- 
taining some 100,000 million suns 
.,.and who knows how many un- 
solved mysteries. 
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Ground-water 


heat pumps 


-home heating and cooling 
from your own well 


If you're sitting on 
good” water 

you may cut your 

fuel bills dramatically 


By ROBERT GANNON 


If you're building a home or just 
planning to replace your furnace, a 
ground-water heat pump may be 
what you're looking for. 

A what? 

A ground-water heat pump is a 
device that cools water—usually 
from a well—and then pumps the 
extracted heat into your home. In 
summer, it withdraws heat from the 
inside air and uses water to carry it 
away. 

Do you have a large supply of 
good water, live in a reasonable 
climate, and plan to install cen- 
tral air conditioning as well as a 
new furnace? If so, you could use a 
ground-water heat pump—and chop 
a third, a half, and maybe even 
more from your heating and cooling 
bill. 

The idea works. Good equipment 
is available. It ordinarily requires 
little maintenance, costs not much 
more than conventional furnaces, 
and amortizes itself in only a few 
years. 

So why aren’t more people using 
the system? The question has a 
number of answers, and they're 
confusing. Ask someone in the 
trade about  ground-water heat 
pumps and you're likely to get 
answers that are uninformed, mis- 
informed, or downright wrong. 

To try to arrive at the truth, I’ve 
spent the last few months talking 
with researchers, manufacturers, 
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contractors, engineers, and home- 
owners. 

Finally, I believe I've sorted out 
the main factors, and I’ve arrived 
at a conclusion: If you can use 
one, go ahead. You'll probably save 
yourself a heap of money. But that 
if is a muddy one. 

First, some background: Most 
homeowners know at least some- 
thing about conventional heat 
pumps, the air-to-air or air-source 
models |PS, Oct. '73, Sept. '76]. 
Essentially, they're air conditioners 
that can reverse. In summer they 
cool the house; in winter, they 
warm it by extracting heat from the 
outside air. 

And the beauty is that when the 
outside temperature is moderate, 
the only cost is for the electricity 
to run the heat pump's compressors 
and fans—there's no burning of fuel. 
Such systems can be extremely 
efficient. Heating units are rated by 
their coefficient of performance 
( COP). This is based on electrical- 
resistance heating in which one 
kilowatt provides 3412 Btu in an 
hour, for a COP of one. A heat 
pump not only produces heat, but 
moves it from one place to another, 
so the COP of an air-source system 
can be much higher than one—even 
three, when the outside temperature 
is around 50°F. In other words, for 
each watt of electricity consumed 
by the unit, three watts of heat 
energy are available for warming 
the house—one from the unit, two 
from the outside. And the electric 
heating bill drops by two-thirds. 

But the efficiency of air-source 
systems plummets as the outside 
temperature falls. As temperatures 
approach freezing, such severe 

Continued 
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Like an air conditioner, a ground-water heat pump uses cir- 
culating refrigerant to absorb heat. Unlike an A/C, heat is ab- 
sorbed from water, not air, and is released inside the house. 
In a typical heating cycle, liquid refrigerant flows through a 
capillary tube that lowers its pressure and boiling point. Pass- 
ing through the ground-water heat exchanger, the refrigerant 
extracts heat from the circulating water, boils and vaporizes. 
The cooled water returns to the ground while the warm, low- 
pressure gas travels to the compressor. There it's squeezed 
to form a high-pressure, hot gas. Pumped through a reversing 
valve to the air heat exchanger, it condenses, releasing heat 
to the circulating air, The warm air is ducted throughout the 
house, and the liquid refrigerant flows back through the capil- 
lary tube to repeat the cycle. For cooling, the process reverses. 
The compressor sends the hot gas directly to the water heat 
exchanger to release heat collected from the house. The 
warmed water returns to the ground while the cooled, liq- 
uefied refrigerant flows through the capillary tube to the air 
heat exchanger. There, it again absorbs heat from the house 
and vaporizes. The gas returns to the compressor, which pumps 
it back to the water heat exchanger to renew the cycle. 
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Even during icy winters, 
most U.S. ground water is 
warm enough to supply 
heating needs. The map 
shows average yearly tem- 
peratures of water in major 
aquifers. Every aquifer will 
yield some water, but 
there's more flow from un- 
consolidated aquifers where 
water is stored in porous 
layers of sand, gravel, and 
clay. In semiconsolidated 
aquifers, silt, “cemented” 
by minerals, partially blocks 
the water's flow. Cementing 
process is more advanced in 
consolidated aquifers. 


FEBRUARY 1978)// 79" 


ROC 


ur 


"m 


x O 


Dr. Carl Nielsen shows off the ground- 
water heat pump he designed and built 
in 1955. Today, it still provides efficient 
heating and cooling for his 2000-sq.-ft. 


strains are put on the units that 
they automatically switch in re- 
sistance heat. A similar problem 
arises in summer when tempera- 
tures edge into the 90's. As the 
amount of electrical energy needed 
to move heat outside mounts, the 
efficiency of air-source units dives. 

An ideal situation, of course, 
would be one in which outside air 
remains at a constant temperature. 

And that's where ground water 
comes in. Unlike air or surface wa- 
ter, ground water (from a well or 
spring) has a stable temperature: 
the mean annual temperature of the 
overlying air (see map). In winter, 
ground water is always warmer 
than the air; in summer, always 
colder. 


So you drill a well and tap this 


water, using it as a heat source in 
the winter, a heat sink in sum- 
mer. Simple. 

The idea isn't new. The concept 
has been kicking around since not 
long after World War II. But hard- 
ly anybody outside the Deep South 
has been interested—for largely the 
same reason that you didn't hear 
much about solar collectors before 
the oil embargo. Conventional home 
heating was cheap. Why experi- 
ment? 


Ground-water pioneers 


One who did experiment is 
physicist Carl Nielsen, a professor 
at Ohio State University [Solar 
Ponds,” PS, Dec. "77]. He has one 
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home. Behind him, heat-exchanger pipes 
circulate well water and refrigerant. Con- 
stant-temperature water acts as winter 
heat source, summer heat sink. 


of the oldest continuously oper- 
ating water-source heat pumps on 
record. 

"I learned the principle of heat 
pumps when I was a physics stu- 
dent," he told me. “So when we 
first built, in 1948, I decided to try 
a water-source pump. It's clean, I 
thought; it doesn't produce soot; I 
don't have to put up a chimney. 
And it's relatively quiet; I didn't 
want an oil furnace that would roar 
at me." 

No commercial  ground-water 
heat pumps were available 29 years 


G GSo you drill a hole and 
tap this water, using it 
as a heat source in the 
winter, a heat sink in 
summer. Simplet $ 


ago, so Nielsen devised his own 
one-ton unit, using standard re- 
frigeration-plant parts, except for 
the heat exchanger. “For that, I 
took two lengths of pipe—a one-inch- 
o.d. piece and a 55-inch-o.d. piece— 
pushed one inside the other, then 
coiled them up. Worked fine." 

He drilled an 80-foot well in the 
backyard, determined that the 44- 
degree water had a sufficient flow, 
and ran his outflow to a pond 
alongside the house. The outflow, 
by slow percolation, would even- 
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With natural gas 


tually return water to the well. 

The unit ran for seven years with 
no trouble. So when he built a 
larger house on the same property, 
he again planned for ground-water 
heat. This time he built a two-kW 
unit. It’s been running ever since, 
for more than two decades now. 
And the problems he’s had over the 
years can be narrowed to one: 
About ten years ago a starter re- 
lay burned out. 

One severe problem, I had heard, 
is scaling; another is encrustation. 
In the beginning, Nielsen was con- 
cerned, too. His well water is ex- 
tremely hard and rich in iron. “If 
you fill a jar and let it stand for a 
day, it turns brown,” he said. “I 
wondered what it would do to my 
coils.” Nielsen unbolted the end of 
his heat exchanger. “Here, stick 
your finger in.” I did—and got only 
a light brown smudge of oxidation. 
“The coil was built so that any 
buildup of scale could be cleaned 
out,” he said, “and I bought a wire 
brush to be used with my hand 
drill. But here it is, unused.” After 
22 years. 

When Nielsen installed his 
pump, oil in Columbus was 15 
cents a gallon, electricity two cents 
a kWh. Now electricity stands at 
three cents a kWh, while oil has 
zoomed to 51 cents a gallon. “With 
the 3.5 COP I'm getting, the cross- 
over came when oil hit about 25 
cents," he said. “At that point the 
pump was no longer simply an 
experiment; it was a money saver." 


Pumping into a think tank 


While heat-pump engineers over 
the years have largely ignored sin- 
gle-family residences, they have de- 
veloped effective ground-water sys- 
tems for large buildings. Not far 
from the Nielsen home, in down- 
town Columbus, is Battelle Insti- 
tute, a scientific think tank. A 
317,000-square-foot section of the 
sprawling complex is heated and 
cooled entirely by heat pumps— 
probably the largest setup of its 
kind in the country. Battelle gets 
its water, at 54°F, from five 16- 
inch wells drilled to 50 feet in a 
sand-and-gravel aquifer, and each 
month pumps some 40 million gal- 
lons through the exchanger and out 
into nearby Olentangy River, which 
supplies the aquifer. 

The massive equipment works 
pretty much the same as the unit 
in Dr. Nielsen's basement, but the 
physical difference is striking. Niel- 
sen's setup is stuck off in a dingy 
recess and takes up about as much 


disappearing and oil prices surging, ground-water heat pumps make sense 


space as a freezer. Battelle’s con- 
trols alone occupy a complete room 
—its walls decorated with huge flow 
charts and lined with digital 
counters flicking remote readings. 

Battelle developed the system in 
the days of cheap energy, simply 
because its engineers were intrigued 
with the idea. Today, it’s one of the 
best examples around of how effi- 
cient ground-water heat pumps can 
be: The heating COP in one of the 
buildings is 5.4. 

In the 20 years since Battelle 
installed its systems, ground-wa- 
ter heat pumps have become com- 
monplace in large buildings: They 
now number in the thousands. 

But home units haven’t kept 
pace. Now, though, some experts 
see a dramatic growth on the hori- 
zon. Says Charley Smith, a spokes- 
man for York Division of Borg- 
Warner: “Quite frankly, until the 
energy situation turned around, 
sales of our water-source units were 
marginal, but they’re really start- 
ing to pick up now.” And at least 
two manufacturers, WeatherKing 
and Vaughn, predict that sales will 
double. 

Just how much can today’s 
homeowners hope to save with a 
ground-water heat pump? In a 1976 


Heating System Initial 
cost 
Gas furnace $ 700 
Oil furnace 1400 
Coai furnace 1400 
Electric furnace 900 
Air-source heat pump (a) 3000 
w/air cond. (b) 800 
Ground-water heat pump (a) 3000 
w/air cond. (b) 800 


Physicist Nielsen worked out the table 
above using figures gathered in Colum- 
bus, Ohio, during the winter of 1977. 
The figures are probably typical of costs 
throughout the central belt of the U.S. 
The table assumes an annual heating 
requirement of 100 million Btu. Nielsen 
assumed an annual average COP of 3.2 
for the ground-water heat pump and 1.9 
for the air-source heat pump, and esti- 
mated high for the initial cost of this 
equipment, For fuel costs, he figured gas 
at $2 per 1000 cu. ft., oil at 42¢ a gal., 
coal at $80 a ton, and electricity at 3€ 
per kWh. Fuel efficiency is rated at 65 
percent, Amortization was computed at 
nine percent interest over a lifetime of 15 
years for the furnaces, and 10 years for 
the heat pumps (though Nielsen says 10 
years is probably too short). Mainte- 
nance, repairs, and well-drilling costs 
aren't included. Among the variables 
are equipment condition, design, manu- 
facturer and installation, plus weather 


study prepared under a grant from 
the U.S. Environmental Protection 
Agency, the National Water Well 
Association stated that “at present 
prices, a homeowner can have his 
investment for a [water source| 
heat pump returned from cost sav- 
ings resulting from reduced energy 
consumption in four to eight years 
[compared to] conventional heat- 
ing and cooling units" (see box). 

With natural gas disappearing, 
oil prices surging, and coal largely 
unacceptable to most Americans, 
ground-water heat pumps seem to 
make sense. But if so, why don't 
many more homeowners have the 
units? The objections, I've found, 
boil down to five. 


Problems: real and imaginary 


e You need a well. “Sure, it’s an 
effective device and an energy con- 
server if you've got the water," says 
Ben Sienkiewicz of the Air Condi- 
tioning and Refrigeration Institute 
(ACRD. “But how many of us 
have a well in our yard?" 

A few families are using lakes, 
rivers, or canals, but for most home- 
owners, a well is necessary. And 
that means an average of about 
$2000 in drilling costs, according to 
the National Water Well Assn. 


Annual Annual Annual heating 
amortization fuel cost cost 
(nearest $25) 

$ 85 $308 $ 400 

170 475 650 

170 425 600 

110 880 1000 

456 463 925 

122 463 575 

456 275 725 

122 275 400 


and ground-water temperatures—-so the 
figures are approximations only. 

At first glance, it might seem as if 
ground-water heat pumps offer clear sav- 
ings only over electrical-resistance heat- 
ing. But, comparing line (b) with line (a) 
makes the picture clearer. Line (a) is the 
homeowner who doesn't install central 
air conditioning. Line (b) is the home- 
owner who installs an air-conditioning 
system as a matter of course (common 
practice in the South and West) no mat- 
ter what type of heating unit is used. In 
this case, the $800 initial cost is the 
price of adding heating capability to a 
central air-conditioning unit (i.e. a cen- 
tral air conditioner would cost about 
$2200—for $800 more you can get a 
ground-water heat pump for both heating 
and cooling). Since $800 is lower than 
you'd pay for most furnaces, and since 
annual operating costs are so much less 
than those for conventional systems, the 
savings are substantial. 


You'll need a minimum flow of 
about 214 to three gpm per 12,000 
Btu needed. Your chances of get- 
ting that are good. 

Hydrologist Jay Lehr, executive 
director of the National Water 
Well Association, says that if you 
randomly sink holes to two hun- 
dred feet, about 80 percent of the 
time you’ll find a flow rate of three 
gpm or more. But you may need 
another well to return the water to 
the aquifer. 

Heat-pump users with an un- 
limited supply of water often dump 
the outflow into a creek or pond, or 
even into the nearest sewer. 'The 
movement, though, is toward re- 
charging: returning the  water— 
slightly warmed or cooled—to the 
ground via a second well. In Bex- 
ley, Ohio, two next-door neighbors 
each drilled a well and now share 
them, drawing from one and dis- 
charging into the other. If the wa- 
ter ever begins to run low, they'll 
simply reverse the flow. 

Actually, the discharge well 
needn't be a conventional drilled 
well, complete with casing. A bored 
hole that's filled with coarse gravel 
to keep the sides from caving in 
and that's two or three feet in di- 
ameter and 20 or 30 feet deep (de- 
pending on the percolation rate) 
costs only about a fifth as much as 
a drilled well. And some people 
use the outflow to fil ponds or 
simply to water grass—a form of re- 
charging. 

è Ground water is mystericus. 
“There's a built-in  pre:ud!ce 
against ground water simnlv be- 
cause vou can't see it," says hydrol- 
ogist Lehr. “The reason air-source 
heat pumps are so widespread is 
not that they're better. Thev’re 
not. It's simply that air is right 
there, surrounding us. You're not 
really sure the unseen ground water 
is there." 

As evidence of this prejudice, 
Lehr points out that Americans use 
three times as much surface as 
ground water, even though the cost 
of developing ground-water sup- 
plies is only one-tenth that of reser- 
voirs. 

e High initial cost. A heat 
pump, either water- or air-source, 
costs at least fifty percent more 
than a conventional furnace. Add to 
this another $1500 to $2500 for a 
well and vou've doubled the initial 
investment. In addition, your duct- 
work will have to be larger if you 
use forced-air heat. A furnace de- 
livers air that's 160°F. A heat 

Continued 
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pump delivers air at only about 
120°, so it must move a larger 
volume. You need about twice the 
normal-size ducts (or double the 
number) to accommodate the flow, 
with a larger fan turning at fewer 
rpm. A faster fan with the same 
ducts won't do; the efficiency would 
drop, the noise increase. 
Similarly, hot-water baseboard 
tubing must be able to handle about 
twice the volume, or have twice the 
tube surface exposed to the air. 


State of the industry 


® Nobody’s pushing the idea, ex- 
cept a few small manufacturers, 
well drillers, and isolated engineers. 

“Ninety-five percent of the popu- 
lation has never heard the term 
‘heat pump,’ " says Paul Sturges, a 
Stone Ridge, N.Y., heating-cooling 
consultant. “And the concept of a 
ground-water heat pump is as 
foreign as, oh, heating with cow 
dung or antimatter.” 

In fact, few heating contractors 
have studied ground-water heat 
pumps. They’re unfamiliar with the 
fundamentals of ground water and 
vaguely uneasy working with some- 
thing 50 feet under the surface. 

Even the manufacturers aren’t 
pushing the idea. Makers are either 
relatively small and regional, or 
they produce a whole line of heat- 
ing equipment, including the big 
money-making  air-source units. 
Says ACRI’s Sienkiewicz: “The 
volume of water-source pumps Is so 
damn small, and the rest of the in- 
dustry is in the hundreds of mil- 
lions of dollars—you devote your 
time and effort to the high-volume 
business." 

e Some water is unusable. There 
are two problems here: temperature 
and quality. The colder the water 
the more work the pump must do 
in the heating cycle. Cool water 
cuts the COP and requires a larger 
pump and compressor. 

Until recently, most manufac- 
turers limited sales to areas where 
ground water is at least 60°F— 
and that eliminates most of the 
upper two-thirds of the country. 

WeatherKing general manager 
Jim Brownell says that his com- 
pany is gradually extending its 
range “while we gain experience in 
what low water temperatures the 
units can really stand.” He recom- 
mends that no unit be installed in 
water below 55°F without a pro- 
tective thermostat to turn it off if 
the ground water approaches 
freezing. 

Physicist Nielsen blames the 
manufacturers, calling the cold-wa- 
ter question a “pseudo problem.” 
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He adds: “The notion that it’s diffi- 
cult to design for low temperatures 
is just so much baloney—and a fail- 
safe system that turns itself off if 
water pressure falls is very simple 
to include. I did it myself." 

Vaughn Co. for one, bas de- 
signed its standard models to oper- 
ate with water as low as 40°F, 
while special units are available to 
handle water near freezing. Some 
equipment, in fact, pumps water 
from frozen-over lakes. But because 
of heavy-duty components and 
other extras, Vaughn models, in- 
stalled, cost about a third more 
than those of most other manufac- 
turers. 


G G't's clean; it doesnt 
produce soot; | don't have 
to put up a chimney. And 
it's quiet 9 


The other water problem, and by 
far the most controversial, is qual- 
ity. Iron, calcium, and magnesium 
salts, hydrates, suspended solids— 
all can result in corrosion and scale 
or encrustration. 

What are your chances of finding 
unsuitable water? Robert Ross of 
the Better Heating-Cooling Coun- 
cil estimates that unusable water 
will be found under 15 or 20 per- 
cent of the land in the U.S. 

If your property happens to fall 
into that group, you may be head- 
ed for disaster. One Austin, Tex., 
contractor wil never try a water- 
source heat pump again: "I've had 
nothing but bad experiences with 
them; I put in three units and had 
so much trouble with scaling that 
I eventually decided to abandon 
them." 

And in Sarasota, Fla, some 
homeowners must flush the refrig- 
erator coil with acid every year or 
two to wash out scale, and eventu- 
ally the acid itself eats through the 
tubing. (Strangely, almost no resi- 
dential units have coils designed 
the way physicist Nielsen’s are— 
so that they can be cleaned with a 
wire brush.) 

One way to prevent scale is to 
use cupronickel instead of copper 
tubing. Some manufacturers sell it 
for an extra charge; a few provide it 
as standard. Essentially what 
happens, says Vaughn's Pirrello, 
is that the cupronickel expands and 
contracts with temperature, and its 
surface tends to flake off mineral 


deposits and scale with each cycle. 

Design could have a lot to do 
with scaling, too. At least that's 
what Pirrello claims. The main 
problem, he says, is caused by in- 
ternal baffles and fins—which the 
Vaughn unit doesn’t have. What 
percentage of water does he find 
unusable? “Essentially, none.” 

If you decide to look into the 
possibilities for your home, how 
can you make a decision? First, you 
should get some idea of what a well 
in your yard might produce in the 
way of volume and quality. One 
way to determine potential is to ask 
a large, local well driller for an 
estimate—usually a free service. 
(The National Water Well Associa- 
tion has offered to give readers 
names of knowledgeable drillers in 
their areas. For address, see end 
of article.) 

Local water-softening people 
might also have some thoughts. A 
plumber who deals in water heat- 
ers could give you an idea of how 
much scale he’s finding. Engineer 
Owen suggests that if your neighbor 
has a well, get the water tested at 
Sears or by the local public health 
office. Ideally, he says, the pH 
should be between six and eight, 
and the hardness reading (on the 
standard scale of 0-30) no higher 
than 10. 

Next step: Call in a heating- 
cooling contractor, preferably one 
with considerable ground-water 
heat-pump experience. Ask him for 
the names of some of his heat-pump 
customers and see how satisfied 
they are. 

The results of your research 
should help you decide if a ground- 
water heat pump is for you. Con- 
flicting claims, lack of thorough 
scientific studies, and the fact that 
technical expertise is limited to 
only a few people, makes its instal- 
lation, in my opinion, still some- 
thing of a gamble. Nevertheless, be- 
cause I know that my 55-degree 
water is fairly soft, when my oil- 
guzzling furnace begins to fail, I 
plan to take that gamble. Maybe 
even sooner. fis] 


FOR FURTHER INFORMATION 


American Air Filter Co., Inc. 215 Central Ave., 
Louisville KY 40208: Better Heating and Cool- 
ing Council, 393 Seventh Ave., New York NY 
1 1: Carrier Air Conditionir Co., Carrier 
Pkwy. Syracuse NY 13201; CI limate Control 
Div., The Singer Co., Somerville NJ 08876; 
Command- Aire Corp., 3221 Speight Ave., Waco 
TX 76710; Dunham-Bus h, 175 South St., West 
Hartford CT 061 10; FHP Manufacturing Co., 
610 S.W. 12th Ave., Pompano Beach FL 33060; 
Friedrich Air Conditioning & Refrigeration Co. 
(Climate Master), 2 . Commercial Blvd., 
Ft. Lauderdale FL 33309; "Koldwave Heat Ex- 
changers, Inc., 8100 N. Monticello, Skokie IL 
60076: National Water Well Association, 500 
West Wilson Bridge Rd., Worthington awh 
43085: n eop 386 Elm St., lisbury 
MA 01950; WeatherKi inc., 4501 E. eint, 
Dr., Orlando FL 32814; York Division, Borg- 
Warner Corp., Box 1592, York PA 17405. 
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Ontario Hydro saves 
20 million kWh annually 


By CHARLES E. MAURER 


Squatting catercorner across a 
square block of Toronto is a cres- 
cent-shaped building walled with 
glass. The epitome of a fuel-guz- 
zling high-rise? Wrong. Despite 
three glass walls, it consumes less 
than half the energy of ordinary 
buildings nearby. Every year it 
saves enough fuel to heat 2500 
homes. Reason: It has no furnace. 

Instead, the building—headquar- 
ters of Ontario Hydro, the pro- 
vincial power company—uses heat 
generated by lights, workers, and 
machinery. In any large building, 
this energy far exceeds the heat 
lost to the outside, but usually 
there’s no way to tap it. You end 
up cooling the core while you’re 
heating the periphery. In Hydro 
Place an intricate network of 
thermostats, | computer-controlled 
ducts, and heat pumps extracts the 
heat from the core, deposits it in 
water tanks in the basement, and 
then draws on that stored heat as 
needed to provide forced warm air 
for the periphery. In the summer, 
the same system provides air 
conditioning, although the water 
must first be chilled. 

Actually, two of the three storage 
tanks must be chilled even in win- 
ter; all large buildings must always 
be cooled more than heated. But 
here water is chilled only at night, 
when electrical demand is low. 


To shrink the cooling load to the 
barest minimum, the architects also 
designed a uniquely efficient light- 
ing and ceiling system. For the 
same amount of light output, it 
uses one-third fewer bulbs than an 
ordinary fluorescent system, draws 
one-third less current, and puts out 
one-third less heat. 

Specifically, the glass walls may 
look wasteful, but they aren’t. The 
windows are double-glazed and 
have a mirror coating to reflect 80 
percent of the solar heat back out- 
side. The building faces northeast 
to accept direct sun only in the 
morning. The back is cast concrete 
to keep the sun out during hot 
afternoons. And a patented curtain- 
wall system forces hot or cold air 
right up the glass, like a defroster. 
Ken Cooper, the building’s chief 
architect, explained, “We treat the 
glass surface right at the start. 
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There’s no wasted space around 
the periphery, and the glass doesn’t 
radiate heat or cold." 

No one runs around after visitors 
turning off lights and lowering 
thermostats, but a computer system 
does much the same thing, moni- 
toring weather reports as well as 
more than $800 sensors spotted 
throughout the building. It uses 
that information to start and stop 
fans, change temperature controls, 
operate alarms, and forecast which 
water-chilling units should be used. 

I had thought a high-technology 
energy-saver like Hydro Place 
would cost more than a conven- 
tional building. Wrong again. The 
building is so efficient that most of 
the air-handling equipment is 30 
percent smaller than usual; boilers 
are not used. The mechanical sys- 
tems of this building and those of 
any other cost about the same. 


Glass-walled structure consumes less than 54,000 Btu per sq. ft. per year. 
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Test cell for Trident motor 


Lowered into a large test cell, this third-stage rocket motor 

for the Navy's Trident C-4 submarine-launched missile will 

be test-fired under simulated altitude conditions. The Air 

Force Systems Command's Arnold Engineering Development 
Center in Tennessee, where the cell is located, has been 
assisting the Navy with several specialized tests during the 
Trident development program. The missile’s solid-propellant 
motors are being developed by Hercules, Inc. and Thiokol Corp. 


Turbine car 


A modified LeBaron carries 
Chrysler Corp.'s latest ex- 
perimental turbine engine. 
George Huebner, retired re- 
search director, says turbine 
power plants will be practical 
in about four years. The gov- 
ernment is funding both GM 
and Chrysler turbine 
research. 
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Ejection seat 
Pilots can eject from jet air- 
craft even if they're below 
200 feet and flying upside 
down with McDonnell Doug- 
las's new Advanced Concept 
Ejection Seat. Here, the seat 
is tested with a dummy at 
zero altitude and airspeed. 
The Air Force is buying 441 
of these ejection seats. 


Skate sail 

You'll skim over ice at 60- 
mph-plus with this airfoil 
skate sail, says the Swedish 
inventor. The five square 
yards of sail fold up for car- 
top transport; weight is 24 
pounds. Anders Ansar (Asóg 
160 lóg, 8 116 32 Stock- 
holm, Sweden) offers plans 
and instructions for $16. 


Solar water heater for do-it-yourselfers 


A little effort and about $300 worth of materials provided 
NASA engineer O. L. Smith with a simple water heater that 
has no controls or pumps and doesn't need gas or electrical 
power. Smith installed a galvanized tank in a wood frame 
lined with reflective insulation. Two layers of 1/16-inch 
Plexiglas separated by one inch of air space cover the tank. 
Water-line pressure forces cold water into the bottom. The 
water is heated to 125° F by the sun and passes into his 
home's existing electric water heater. On clear days, it pro- 
vides all of his home's hot-water needs. 


Cool cart 

A non-flammable, non-toxic 
Kart for underground mines 
runs on liquid nitrogen. The 
liquid boils at —385? F and 
the expanding gas drives a 
motor. Nitrogen is warmed 
by piping it through a radia- 
tor. Britain's National Coal 
Board developed the vehicle. 


Truck bumper 


A shock-absorbing bumper 
bar for heavy trucks reduces 
damage and injuries in rear- 

end car collisions. The bar 
has hydraulic retarders that 
reduce G forces on impact. 

Quinton Hazell Automotive 

Ltd., Hazell Way, Bermuda 

Rd., Nuneaton CV10 7QQ, 

England. 


Self-test copier 


That tiny microcomputer cir- 
cuit above helps keep Xerox's 
new 9400 copier (left) run- 
ning. The micro-circuit con- 
tinuously checks 30,000 
memory locations and tells 
operators the cause and lo- 
cation of any problem. The 
9400 also has 23 diagnos- 

tic programs. 


Celica GT 


More room, increased glass 
area, and a sloping hood- 
line—that's Toyota's new- 
look Celica GT Liftback 

for ‘78. Powered by a 2.2- 
liter four-cylinder engine, the 
Liftback has a five-speed 
overdrive transmission. Pow- 
er steering and a sliding sun- 
roof are options. 
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Sleek shaver 


The thin, platinum-coated 
foil on Braun's new Eltron 
Special Shaver covers a 
spring-mounted cutter block 
with 36 angled blades. Holes 
in the foil feed short hairs to 
the blades; slots capture the 
long ones. A separate switch 
operates the full-width side- 
burn trimmer. Price: $37. 


Air spring 

Lighter and less bulky than 
the coil spring at left, the 
air spring at right is also ad- 
justable for different loads. 
By the 1980's, predicts 
Goodyear, the pressurized 
rubber and aluminum air 
spring will replace conven- 
tional steel coils in small-car 
suspension systems. 


Power pulley 

Heavy loads to heave? The 
superhoist lifts a quarter-ton 
load at the speedy rate of 15 
ft. per min., says Superwinch, 
Putnam, Conn. 06260. The 
hoist's one-hp, self-lubricat- 
ing motor works off house 
current. A built-in circuit 
breaker protects against over- 
load. Price: $300. 
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Acrobatic ATV 


Theagile Cheetah fords three- 
foot-deep streams and clam- 
bers up 60-percent grades, 
the maker claims. A Chrysler 
360 CID V8 mounted amid- 
ships powers the Cheetah to a 
top speed of 90 mph. Tele- 
dyne Continental Motors de- 
veloped it for the Army and 
plans a commercial version. 


Cargo-carrying 
hovercraft 


Hovering five feet off the 
ground, the huge 160-ton 
JEFF (B) amphibious landing 
craft proves the effectiveness 
of its lift system. The six- 
engine craft is now undergo- 
ing sea trials. It should go at 
least 5O knots in sea-state- 
two conditions (three-to-six- 
foot waves), the maker 
claims. The JEFF is designed 
to snug up to well decks on 
Navy ships for cargo loading, 
and will carry up to 60 short 
tons over choppy seas, surf, 
and beach to inland cargo 
drops. The craft was designed 
for the Navy by Bell Aero- 
space, 


Speedy splitter 

Log splitting's easy—if you 
own (or can rent) an Economy 
Power King Tractor. Its hitch- 
mounted hydraulic cutter 
holds 26-in.-long logs. In 15 
seconds, the cutter cleaves 
through 18 in. of wood, says 
Engineering Prod. Co., 1005- 
A Anoka Ave., Waukesha, 
Wis. 53186. It's $499. 


Solar control 


You can regulate a solar-heat- 
ing system with the Model 
976 control. It closes a re- 
mote relay when sensors in 
the system register a preset 


temperature differential. (The 


relay could switch on fans or 
pumps.) Price: $49, Pak- 
Tronics, 4044 N. Rockwell 
St., Chicago, Ill. 60618. 
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BY SUSAN RENNER-SMITH 


Metric anemometer 


Dual calibrations on the mod- 
el K/K anemometer let you 
read wind speed in knots or 
kilometers per hour. The back 
of its case has an mph conver- 
sion table. The self-powered 
meter registers wind speeds 
from five to 60 knots. Price: 
$70. R.A. Simerl, 238 West 
St., Annapolis, Md. 21401. 


No-stick anchor 


No diving needed if the Al- 
tag anchor gets stuck. A tug 
on the trip release and the 
flukes swivel free. The steel 
anchor's coating, electro- 
statically applied, is highly 
corrosion-resistant, says the 
maker (Altag, Inc., Box 2, 
Jacobus, Pa. 17407). Anchor 
for a 25-footer is $48. 
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Radar alert 


Want to be prepared for fog? 
The DROM System's four 
antennas (in the cube above) 
detect ship's radar. The con- 
sole's flashing lights and 
audio alarm indicate an on- 
coming vessel's position and 
distance to five miles. Regent 
Marine, 1051 Clinton St., 
Buffalo, N.Y. 14206. $475. 


Fender adjuster 


Docking at a new marina 
doesn't have to be a fender- 
bending hassle. This chromi- 
um-on-brass clamp (right) 
lets you adjust fender 
positions without fumbling 
with knots. The rail strap is 
heavy-gauge vinyl. N.H.S. 
Marine Co., 820 10th Ave., 
New York, N.Y. 10019. $9. 


Two new i 
Chrysler cruisers 


Sailors can stand tall if 
they're in the main cabin of 
Chrysler's new pop-top 22 
(left). When raised, the trans- 
lucent cabin top gives 6'3” of 
head room. The popped top 
snaps into a mast fitting, and 
is supported by four sturdy 
struts, so you can stand or sit 
on it. When down, the top 
snugs into a soft, water-seal 
cushion. Up or down, the 
hatch slides forward to the 
mast for ventilation, or aft for 
overhead protection. The 
swing-keel 22-footer is 
$7800. A unique hybrid, the 
new Chrysler 20 day cruiser 
(below left) sports a 10-ft.- 
long cockpit with room for a 
full crew of family and 
friends. For cruising, there's 
a cuddy cabin that sleeps 
four—and the cockpit seats 
convert to open-air berths. 
The cuddy also has space for 
an optional marine head, ice 
chest, and galley. When open, 
the wide sliding hatch gives 
standing head room in the 
galley. Price: $5825. 


Little loran 


Tap the appropriate keys on 
Texas Instruments' new Lor- 
an-C receiver—and a com- 
puter takes over. The micro- 
processor automatically 
tracks all available stations 
and provides continuous up- 
dates of navigational position 
fixes. The compact, nine- 
pound unit costs $2095. 
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\Nhat's New 


IN TOOLS 


BY R. L. STEPLER 


Ladder braces 


Mounted on 6-, 8-, or 10-ft. 
wood or metal stepladders, 
Ladderite braces prevent tip- 
ping, claims the maker. A 
hold bar mounted on top 
provides additional safety. 
The braces are $29.50 a set 
from A. Henry Stewart Co., 
22215 Meekland Ave., Hay- 
ward, Calif. 94543. 
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Tiny tools 

A '4-in. drill you can put in 
your pocket? How about a 
vibrating sander, saber saw, 
or circular saw just as small? 
The tools operate on AC or 
DC, fit into a briefcase-size 
carrying case. $119, the set. 
Beacon-Scientific, 482 Sun- 
rise Hwy., Rockville Center, 
N.Y. 11570, 


al 
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Nail identifier 


Brads, casing, clinch, clout, 
common, finish, and sinkers: 
The Nail Selector has samples 
of 90 nails, on hardboard 
panels, to help the home 
workshopper choose the right 
one for the job, $14.95 for 
three panels. Tweedie Enter- 
prises, Box 8, Brookline, 
N.H. 03033. 


Joint jig 

Dovetail-joint kit cuts pins 
and sockets with the same jig. 
For sockets, the drill is up- 
right and cutter is fed through 
guide slots in jig. Pins are cut 
with the tool guided down- 
ward through vertical slots 
(as shown). From E.P. Barrus 
Ltd., 12-16 Brunel Rd., Lon- 
don W3 7UY, England. 


Multi-tool 


Two jeweler's screwdrivers, 
a detailing knife with angu- 
lar cutting edge, and a ball- 

point pen are at your service 

in the Pick-N-Drive. The 
molded plastic tool is $4.95 
from James Enterprises, Box 
1482, Palo Alto, Calif. 
94302. 


Unscrewer 


Tight lids tough to unscrew? 
Un-Skru's maker says the de- 
vice quickly and easily re- 
moves any screw cap—just in- 
sert lid and turn jar. Model 
321 handles lids to 314-in. 
dia.; model 333 takes lids to 
five-in. dia. $3.95 and $4.95, 
respectively, from Hutson, 
Box 1415, Denver, Colo. 


Safety ax 


New in 1898, this safety ax 
has become a collector's item 
since it was discontinued in 
the 1940's. Now the 1014-in.- 
long tool with its built-in 
blade guard is back. The ax 
weighs 1 Ib., with 4*/5-by 1- 
34-in. head. It's $49. A.G. 
Russell Co., 1705 Highway 
71 North, Springdale, Ark. 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Brick positioners 
Laying a brick patio might be 
easier with Brick-Layers. 
Place the interlocking poly- 
styrene grids on a bed of 
sand, lay in bricks, and 
sweep on more sand. Six 
Brick-Layers (10.8 sa. ft.) 
cost $3.99. Perfect Forms, 
5400 Butler Rd., Bethesda, 
Md. 20016. 


Plastic plumbing 
Connex-All tubing, says Chi- 
cago Specialty (7500 Linder 
Ave., Skokie, Ill. 60076), 
can be combined with copper, 
steel, or plastic pipe. It can 
carry hot and cold water, and 
stays flexible to -50° F. The 
water system needs no 
threading, flaring, soldering, 
or cementing. 


Heat detector 
Solid-state Heat-Sleuth helps 
you track down heat loss in 
your home due to infiltration. 
The device is claimed to 
detect temperature variations 
as little as one or two de- 
grees F. The battery-operated 
unit is $30 from Enertron 
Corp., 241 Crescent St., 
Waltham, Mass, 02154. 
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Curtain rods 

You get the look of hand- 
carved wood cornices with 
this new traverse rod from 
Sears, Plastic modules—six- 
and 12-inches long—snap 
over rod in three styles: an- 
tique pine, ornamental relief, 
and country French (shown). 
Lengths: 30 to 156 in.; 
prices: $20 to $50. 
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Steam bath 

The maker of Instant Spa 
says the device turns hot 
water into a steam-like mist 
for a soothing, muscle-relax- 
ing steam bath that uses less 
than a gallon per minute. 
Price: $49.95. B&M 
Manufacturing Co., Box 787, 
Richboro, Pa. 18954. 


Cellar greenhouse 
sunshine Hatch turns your 
cellar door into a green- 
house. The aluminum- 
framed Lexan cover is de- 
signed to replace existing 
cellar doors. It's $198 from 
Ferrigan-O'Brien, 6 Elnora 
Rd., Clifton Park, N.Y. 
12065. 


Backup lock 

Hook one end of Block Lock's 
metal strip into the striker 
plate and close the door. 
Then press down plastic 
blocks until the device locks. 
It's claimed to attach in sec- 
onds—at home or when 
you're traveling. $14.95 from 
Hoffritz, 20 Cooper Sq., New 
York, N.Y, 10003. 
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\Nhat’s New 
IN 
ELECTRONICS 


BY WILLIAM J. HAWKINS 


Pinball kit 


What's so new about a pinball 
machine? You build this one 
yourself—every bumper, flip- 

per, and tilt sign. Inside, a 
small microcircuit keeps track 
of score for up to four play- 
ers. Levels of skill can be pro- 
grammed into it. $699.95 
from Heath Co., Benton 
Harbor, Mich. 


Credit-card calc 


Here's a small answer to 
computing large numbers— 
Casio's "Mini Card” calcu- 
lator. No larger than a credit 
card and about '/g-inch thick, 
the four-function LC-78 has 
independent memory and 
percent key. It comes with 
case, which has a credit- 
card pocket. $29.95. 
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Easy loader 


There are no doors, buttons,, 
or plastic covers to get in 
your way when you load a 
tape on the new Sansui Di- 
rect-O-Matic cassette deck. 
And to make starting the 
tape faster, the machine can 
automatically skip over the 
leader portion. The Sansui 
SC-3100 is $430. 


Super CB 

Besides being a single-side- 
band CB transceiver, this 
two-piece base station has a 
frequency counter, 24-hour 
clock, receiver preamp, an- 
tenna matcher, TVI filter, 
RF/SWR meters. At $850, 
it's for the serious CB'er. 
CPI, 2407 Charleston Rd., 
Mountain View, Calif. 


Message relayer 
Stepping out? Record a mes- 
sage and tap in on the key- 
board the number of the 
phone where you'll be. After 
that, this Dictaphone 696 
system will tape your calls 
and automatically forward 
them to you. The Dictaphone 
model 696 is $1295. 


Video-disc player 
Panasonic is the latest to 
show a video-disc player. The 
disc is made of inexpensive 
plastic and will play an hour 
of color TV video on the 
Panasonic player. Program 
material is needed before it 
can be marketed. 
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Tremor tester 


If you have some earthshak- 
ing news to report, don't say 
it around the Seismolert. It 
detects building displace- 
ments of 1/100th of an inch, 
according to its makers, to 
give an early warning of 
earthquakes. It's $89.95 from 
Seismotronics Corp., 7001 
Dublin Blvd., Dublin, Calif. 


FOR YOUR CAR 


BY RICH CEPPOS 


Adjustable beam 


The 12V bulb of the Zoomlite 
can be focused in a high-in- 
tensity beam, or zoomed into 
a flood pattern. The lamp has 
full dimming control and a 
pivoting red lens for night- 
time use. Price: $47.50. Spe- 
cialty Lighting, Inc., 926 
Arlee PI., Anaheim, 

Calif. 92805. 


Baton light 


The Travel Twin baton fluor- 
escent light plugs into a 
lighter socket and throws a 
360-degree beam. It converts 
to a work- or red-warning 
light by means of special 
sleeves (included). $12.95. 
Intermark World Products, 
Suite 212, 8700 Waukegan 
Rd., Morton Grove, Ill. 


Electric mirror adjuster 

Don't want to freeze your hand or mess your hair while adjust- 
ing your outside mirror? This electric mirror adjuster could 
do it for you. Four solenoid-type magnetic actuators in the 
housing swivel or tilt the glass to any position when you 
operate a four-way joystick switch under the dashboard. 
Mirrors are available for both left- and right-side installations, 
and are much the same as the units on the Mazda Cosmo and 
Dodge Challenger sport coupes. Autosafe Ltd., Trinity Rd., 
Richmond TW9 2LG, Surrey, England. 


Ultra-squats 
Ultra-low-profile Pirelli 
radial tires have a height-to- 
width ratio of 55 compared 
to most conventional radials’ 
70 and 80 profiles. Result: 
better ride, cornering, and 
wet grip, claims the maker. 
The rim diameter is one inch 
greater than usual—space 
for larger brakes. 


Air compressor 


Puffy, a portable (514-Ib.) 
air compressor, is a heavy- 
duty unit that reaches full 
pressure (60 psi) faster than 
less-expensive models, 
claims Dana Corp. (Box 455, 
Toledo, Ohio 43692). It plugs 
into your car's lighter or a 
household wall plug. 

Price is $49.75, 


Ticket preventer 
"You're speeding!" warns 
the VDO speed monitor if 
you exceed the speed you 
dialed into it. A red light 


and buzzer give the warning. 


The monitor is wired to an 
inductive coil behind the 
speedometer. VDO Instru- 
ments, 980 Brooke Rd., 
Winchester, Va. 22601. 


Cooler armrest 


Keep your soft drinks cool 
and close at hand when you 
travel with Kool Rest. The 
polyethelene icebox holds 
12 beverage cans and is 
contoured to fit bench seats 
in any vehicle. It's $19.95 
from D&B Industries, Inc., 
4203 Gardendale, San An- 
tonio, Tex. 78229. 


E.l. analyzer 


Troubles in “black box“ elec- 
tronic ignitions? The 
Owatonna 7220-K analyzer 
pinpoints a faulty battery, 
pickup, module, or coil on 
U.S.-made cars and reads 
out in three LED's. Price: 
$59.95 with case. Owatonna 
Tool Co., Eisenhower Drive, 
Owatonna, Minn. 55060. 
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Center 
consoies 

-dream boats for 
anglers, runabouts 
for The family 


New designs and comfort 
options make these roomy 
boats even more versatile 


By BOB STEARNS and 
SUSAN RENNER-SMITH 


Whether you frequent offshore wa- 
ters, lakes, or rivers, you'll be see- 
ing more and more center-console 
boats this year. Though designed 
mainly for fishing, boats like the 
SeaCraft 20 at left are being used 
for all kinds of water sports. 

For years, only serious anglers or 
professional guides used these 
boats. Now, however, they've begun 
to compete with runabouts. At re- 
cent trade shows we've noted a dra- 
matic increase in center-console 
makes and models for *78. 

Demand for center consoles has 
grown steadily since the mid-'60's, 
when Boston Whaler, Aquasport, 
and Mako Marine first offered 
production hulls with the steering 
station in the center of the cockpit. 
Today, there are about 40 USS. 
makers; among them, they produce 
hundreds of models (see table for 
a sampling). 

Why the increased interest? The 
center-console design has a number 
of advantages: 

e Safety. The console's position 
gives the helmsman maximum visi- 
bility and lets him stand safely 
even in a heavy chop. 

e Space. The design opens up 
the deck so there's 360 degrees of 
walk-around room-—handy for an- 
glers fighting a fish or for divers 
easing over the sides. 

e Storage. The open design also 
provides unique stowage. The con- 
sole offers dry space for elec- 
tronics, and rods can be stacked 
horizontally under the gunwales. 

For "78, the new designs improve 
on these special features and pro- 
duce more comfort, too. For in- 
stance, new center-console boats 
with deep-V hulls give a smoother 
ride in choppy seas (more about 
these later). There’s even more 
storage in the '78's, including 
roomier consoles with space for 
more gear—sometimes even for an 
inboard engine. Another trend: a 
specially fitted spot for a marine 
head. And more makers now offer 
collapsible covers that turn these 
open boats into cabin cruisers. 

Finally, there's a newcomer—a 
cross between the center-console 
fishing boat and the pontoon deck 
boat. According to Denny MclIn- 
tyre of Viking Boats: "Before 1978, 
there were only a few companies 
making these boats. But, at trade 
shows this year, at least 20 manu- 
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facturers introduced some kind of 
sport deck.” Though designed ac- 
cording to the basic center-console 
plan, this new type craft features 
comfortable seats along the gun- 
wales, and is being marketed as an 
all-round recreational boat. 


The new deep-V's 


While some builders, such as 
Donzi, Cruise, and Wellcraft, have 
offered deep-V center-console boats 
for a few years, the traditional hull 
has been a modified deep-V for 
stability. “But,” commented AMF's 
Wes Dickman, “I’ve done a lot of 
offshore fishing, up to 100 miles 
out, and I'm more interested in not 
beating my brains out on the ride 
out and back than in stability when 
I'm out there." That’s why AMF's 
new Robalo 256 has a deep-V hull 


BUYER'S GUIDE 


Model Length Beam Max. hp 
AMF/Slickcraft Boat Div., 500 East 32nd St., Holland MI 49423 
R180 17’6" ]'4" 140 
R190 19°34" 8" 175 
R200 19434" 8° 200 
R230 23'43" 8' 235 
R256 25'6" g' 300 
Angler Boats Inc., 4450 NW E SL. Miami FL 33054 

16' T" 115 
V19F lb 8" 150 
V22F 2]1'8" 8' 235 
Apollo Boats, Inc., 4501 Ulmerton Rd., St. Petersburg FL 33742 
19'5y 19" TAL 150 
2N 22" 8" 200 


wen Inc., 7325 W. M Ct., Hialeah ' 33014 


"10" 130 

19-6 196" 1'8” 185 
200 CCP 20" 7'10" 200 
22-2 222" 71r 230 
22-2 COP 222" rly" 230 
46 24'6" 280 


Black Fin Yacht Corp., we - 28th St., Fort era FL 33515 


Black Fin — 


Launch 

25 Fisherman 25' &' — 

Boston Whaler, Inc., 114g Ha aa St, Rockland MA 02370 

Montauk 17 p" 6'2" 100 

Outrage 19 14" D" 175 

Dutrage V20 20' 74" 175 

Outrage 21 21" 1'4" 200 

Chris-Craft Corp., Box 850, Pomano Beach FL 33061 

22' Cutlass 223 8" 233 
Qutboard 

22" Cutlass 22'4" a a 

Cobia Boat Co., Sanford E mu 

CI6VF/Sea 6'10" 105 
Scout 

Cruise-Boats, Inc., 2450 NW 15st St., Opa ns R 33054 

17'0 16'7" 105 
Fisherman 

19" Open 19’ 8" 200 
Fisherman 

Üpen 20" 8° 200 

Fisherman 

22" Open 22" 8' 235 
Fisherman 


Donzi Marine, Inc., 2940 hi iji St, North Miami Beach FL 33160 
El Pescador 8’ 600 


Dusky Marine, 110 N. = Dania FL 33004 
17 16'6" 


| ry 105 
20 20' g" 140 
23 225" p = 
Grady-White Boats, Box D Greenville NC um 
204 Hatteras 230 
Harris Flote-Boat, 2801 W. State St., Ft. Ds IN 46808 
DC-17 SI l7" 6'10" 115 
DC-19 SI, $0 18'8" Tar 185 
DC-21 SD 208" jg" 240 


with chines for stability, he says. 

Aquasport’s new CCP (center- 
console professional) line also fea- 
tures deep-V hulls. “The deep-V is 
for blue water—itll handle the 
rough chops and tough currents the 
open-water fisherman might en- 
counter,” says Aquasports Larry 
Simons. Other new deep-V's in- 
clude North American Boat's Blue- 
water Swordfisher 26 and Mako's 
21 and 25 deep-V models. Even 
Boston Whaler has noted the trend. 
The new Outrage V-20 is the first 
Boston Whaler with a modified-V 
hull. 


Expanded storage space 


An example of this trend is 
AMF's new Robalo, which sports a 
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Loaded with electronics, console on 
AMF's new Robalo 256 holds depth re- 


spacious center console. “We de- corder, radar, loran, and both CB and 
Continued VHF radios—with space to spare. 
Modal Length Beam Max. hp Engine Sug. price 
Lucraft Boats, Box 6335, Dantona Beach FL 32022 
14-cc Tri Hull 13'8" 5'8" 50 08 $1299 
Deluxe 
16-ce Tri Hull ves 38" 70 0B 1495 
Engine Sug, price oe m Tri V 16'8 6'8 100 0B 1835 
185-cc Deep V 18'4" I’ 150 0B 3395 
0B $4155 -— ! — 
0B 5495 Mako Marine, Inc., 4355 NW 128th St., Miami FL 33054 
OB 5495 15 15’ 52" 70 0B 2195 
0B 1215 Standard 17 17” Ve 135 OB 3395 
0B 8990 Angler 17 17 r2 135 0B 3395 
] 23 TH 3 200 08 E 
0B 3215 2] 21" -H 200 08 5295 
0B 4000 22B 2]'9" B 230 08 5195 
08 9095 23 273" LH 250 0B 5895 
25 25'5" 8' 300 OB T "us 
e AEH 26 26' g'g" ih IB 23,900** 
IB 19551 ** North American Boat Cop. 3355 SW 2nd Ave., Fort Lauderdale FL 33315 
IB 8825-12,950** C-17 Drifter Dp? pY 140 08 2985 
C-19 Fisherman 19 a’ 175 08 3720 
C-22 Mariner 22' 8' 250 08 5250 
0B 3495 EE 10 9795-10,985** 
0B 4195 C-26 Bluewater 26' $' NA 0B 6450 
08 NA Swordtisher 
e e TT 10 10,714-14,995** 
0B 7995 Pisces Boat Co., 5010 N. Coolidge Ave., "m, is 33614 
Fishfinder H7" 55 08 1395 
" 14490:21.99g** Super Fishfinder 16'4" s 85 OB 1495 
T s Pro-Line Inc., Box 1348, ea River FL 32629 
IB 29 990-34.990 * * Pro-Line 17CC 16'10" Te 100 0E 4650 
SeaCraft, Inc., Box 40, Princeton FL 33032 
OB 4285 SF 18 18'2" ]'5" 150 0B 3890 
0B EBRI SF 20 198" 7'6" 175 0B 5240 
0 T1ads-11§g9e* — S 20 St. Dr. 19'8" 7'e” — 10 8390-9890 ** 
0B 6880 Master Angler 20 13'8" 76" 175 0B 5555 
OB 7740 SF 23 23'3" 8° 400 0B 7760 
23'4" g — i0 12,960-18,070** 
FEK Y 8' IB 14,175-19,990** 
0B 5800 Savage 23 23'3". 8' 400 0B 9965 
23'4" 8' — i0 15,295-20,405** 
IB 10,470-10,890* * 234" 8' — IB 16,550-18,585* * 
Starcraft Co., Div. Bangor nm. 2730 College n Goshen IN 46526 
0B 2538 Mariner 16 16" 65 0B 1949 
Mariner 18 isi" eam" 125 OB 2499 
Mariner 21 2l'1W" ]'?" 150 0B 2999 
Star Deck 19° Ti 165 OB 4049 
OB 232] * = lð 8082-8902** 
OB 3258* steury Corp., 310 Steury Ave., Goshen IN 46526 
| V 518 Fisherman 182" ur 165 0B 3095 
0B 3657" Stuart Anger Corp., 3079 SE Monroe St, Stuart FL 33494 
OB 4995* Stuart Angler 33 33’ — IB 32,000 & up** 
Vikin ng Boat Co., inc., Box 319, Middlebury IN 46540 
ui ow — ae 
"6" "p" 180 0B 4425 
w 2392 re 10 8500-9570** 
V 190 50 18'6" 76" 180 OB 4710 
0B 1095 = Lu 8770-9840** 
0B 2695 V 220 SI "20l'6" 82" = w 10,900-11,430** 
i0 5590-5990 ** V 220 $0 21'6" 8'2" = lo 11,100-11,900* * 
S Ed ing gent Marine Corp., E cene Rd., ao FL 33580 
i tt rsiot 120 0B 3695 
IB 7550-16,750 Fisherman 
V-20 Step-Lift 20'6" 8' 200 OB 4995 
OB 5395 Fisherman 
2] Airslot 21'3" 8" = 10 11,795-12,795* * 
Fisherman i 
0B NA 24 Airslot 24'5” g' = I0 13,295-14,295** 
5 Fisherman 
0B NA 1—1977 price; *—Price to dealer. **—Price includes engine; NA— not available: 0B—outboard; I0— 
10 NA inboard/outboard (stern drive); 1B—inboard; 5I— Step-In; SO—Step-On 


FEBRUARY 1978-93 


Snug-fitting, collapsible cabins on Starcraft's Mariner 21 
(right) protect anglers from foul weather. For visibility, clear 
vinyl links bow spray hood with Bimini top over console. 
Broad-beamed North American C-22 (above) offers divers the 
stability and space needed for donning gear. 


signed the console so that all the 
electronics an offshore purist could 
possibly want would fit in there and 
be protected from the weather,” 
says Dickman. 

Aquasport's new CCP line also 
features a redesigned console with 
two large storage lockers and a 
hinged instrument panel. Mako's 
new entry is another boat with a 
roomier console (see photo). 

But the new consoles hold more 
than electronic gear. Mako's '78 
consoles, for example, have built-in 
tackle drawers and side-mounted 
rod holders. And, in Mako’s 23 in- 
board, the engine is stowed in the 
console. *It's the only logical place 
to put it," said Mako's Dick Rid- 
dle. But this setup has other ad- 
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vantages. On  Aquasports 22-2 
for example, the console is hinged 
for easy access to the engine. And 
placing the engine in the console 
balances weight better and saves 
deck space. 

Makers have found other ways to 
save deck space while providing 
plenty of storage. Some examples: 

è Starcraft’s '78 models feature 
a bench in front of the console, 
with a 28-qt. cooler under the seat. 

e Wellcraft's V-20 also has un- 
der-bench storage—and the bench 
back folds down for access to a 
tackle tray built into the console. 

€ Aquasport's new 246 has a six- 
ft.-long padded bench forward of 
the console. Underneath is a box 
thats large enough to house the 


catch and an insulated ice chest. 

€ AMF’s new Robalo features 
a giant, seven-ft.-long fish well un- 
der the cockpit. “You can put a 
small marlin or a sailfish in there, 
if youre lucky enough to catch 
one," says Dickman. 


Privacy and comfort 


In recent years, makers have real- 
ized that the angler—and his family 
—need creature comforts as well 
as space. A number of ’78 models 
address this need by making room 
for a marine head. The Well- 
craft 165 offers space under the 
console's front bench; SeaCraft's 
new SF 20 and 23 and Aquasport's 
CCP 22-2 provide a console locker 
large enough to accept a portable 


High freeboard on Chris-Craft's Cutlass 
22 (left) gives a drier ride, even in a 
chop. Molded lapstrake fiberglass hull 
can take punishing seas. Wheres the 
engine? Stowed in the console. 


(949 4) 


toilet. The Aquasport 22-2 has a 
head locker under a hatch in the 
forward cockpit, and AMF's new 
Robalo has a forward bow locker 
for the same purpose. An optional 
bow-spray curtain fits around this 
locker to make a private enclosure. 

‘The spray curtain is part of an- 
other move toward making center 
consoles more versatile. At first, the 
boats were used only in warmer 
climates. After all, who can enjoy 
the advantages of a completely 
open boat in 40-degree weather 
with icy spray running down your 
back? But recently makers began 
offering “complete canvas” covers 
made of highly rot-resistant vinyl. 
This year, most of the models on 
our list can be fitted with three-or- 


From 
bow to console, there's a spray 
hood that looks much like a small 
cuddv cabin, with stooping room 
for the average adult. Over the con- 
sole stands a “Bimini” top with 
enough head room for even the 
tallest. Joining the two is a clear 
vinyl connector that acts as a wind- 
shield. Clear vinyl side curtains 
and a rear drop curtain transform 
the open boat to an enclosed 
crulser. Since the various sections 
can be used as needed, this system 
is more flexible than the traditional 
hard cabin—and, if properly fitted, 
almost as dry. 


four-part collapsible cabins. 


Center-console spinoff 


Broad-beamed, pontoon-hulled 


Roomy Viking 190 Step-In (above) has 
space for the whole family—and under- 
seat storage for gear, including tent, 
rods, and skis. Slick performance hull 
can tow skiers at speeds up to 5O mph. 


Deep cooler forward of engine in the 
new Mako 25V (left) will store this sail- 
fish. The new console holds bulky elec- 
tronic gear. With spray hood up, bow 
platform converts to sleeping area, 


party boats have been around for 
years. But mating these deck boats 
with the  center-console,  perfor- 
mance-hull craft creates a versatile 
new breed. “We've combined sever- 
al boats in one," says Jim Gallagher 
of Viking Boats. “The family an- 
gler can take the boat out for fish- 
ing in the morning; the teenagers 
can go skiing in the afternoon, and 
at night the folks can invite friends 
aboard for an evening cruise." 
Viking's earlier deck boats, 
Gallagher admitted, were boxy look- 
ing. But their latest models, 1n- 
cluding a new line of “Step-Ons,” 
are completely restyled, with sleek, 
fast-accelerating tri-V hulls. 
Handsome styling seems to be 
the coming trend in deck boats. 
Harris has upgraded the styling of 
its “Step-In” models. And Star- 
craft's brand-new Star Deck looks, 
on the outside, much like its high- 
performance Mariner cousins. In- 
side, though, it offers seating for 
eight, plus such amenities as built- 
in ice chests and drinkholders. 
Center-console boats may well 
become the all-round recreational 
craft of the coming decade. Os) 
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79 outboards 


-new minis for small boats 
—new jumbos 


for soeedsters 


a 
BREAKERLESS 
CD ELECTRONIC 
IGNITION 
FORGED ALLOY ‘ 
More brands, power ratings, PISTONS | 
= Bolo R à ; 
and innovations make for Sae ead 
more choices this season ES RME CNET : 
ips PISTON RINGS i 
By HERBERT SHULDINER ——— SY 3 | E 
For '78 there seems to be an out- "EMEN Ras pii Cai isl 
board for virtually every boat up —M “ay. 1 LUE 
to the yacht class. Exaggeration? PROGRESSIVE- “y'i £ 2) 
Not by much. Outboard makers are ETAGIN m [xe 
now offering models for boats that MOUNTING = ; n DRAINLESS 
were not long ago considered much ih 1 RER e Pc 
too large for this type of machine. Cutaway of powerful m Be “A. CRANKCASE 
They’re also offering the largest as- new Evinrude 235-hp | 
sortment of smaller motors for V6 shows how engine is È Che | 
canoes, dinghies, and inflatables. Similar to 200-hp model. y E 


Here are some of the highlights 


The 235 has new exhaust 


10-AMP,|REGULATED 
ALTERNATOR 


COUNTERBALANCED 


DUAL-THROAT 
CARBURETORS 


HYDRAULIC 
SHOCK 


of the '78 outboard lines: ‘hae age that evens out 4 ABSORBER 
; ength of exhaust path 2 | 
€ More big V6 power plants as from Solin to am hens ] n ADJUSTABLE 
the horsepower race intensifies. ing megaphone. Its new 7 BRACKET 
© More new models from Honda, fuel-metering system im- MOUNTING 
Mariner, Spirit, Volvo, and other proves economy at mid- W — BULT.IN 


competitors to the big four. 
Continued 
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range. Price is $3715- 
3765, without controls. 
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PROPELLER 
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POWER-ASSISTED 
SHIFT 


GEARCASE 


New Johnson 235-hp outboard shares 
same powerhead as company's 200 and 
175, but gets extra power from exhaust 
and cylinder-scavenging modifications. 
Price: $3715-3765. 
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Six-horse Volvo Penta 60 is suitable to a sailboat or inflat- 


able. It weighs 51 pounds and uses 1144 quarts of fuel per hour 


at cruising speed. Price is $750; $775 for long-shaft. 
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Long-shaft 4 is new to '78 Johnson lineup. It has a high-thrust 
90-degree drive. New antifriction-bearing power head gives 
more durability, company claims. It's $455, 
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New eight-hp from Chrysler has breakerless CD ignition. The 
compact motor has loop-charged fuel scavenging and nylon 
prop for fuel economy. Price is $660, $700 with lighting coil. 


Power curve of Mercury Marine's 140-hp model 1400 
peaks at 5600 rpm in ‘78's, instead of 5800. This results in 
longer life, better fuel economy, Mercury says. $2710. 


Performance outboard is Chrysler's new Charger 115, which 
has a new piston and ring design for better cooling and com- 
patibility with low-lead fuels. It costs $2895. 
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€ More small auxiliary motors 
for sailboats. 

è Better fuel economy as makers 
bear down on the problem with im- 


proved carburetion, porting, and 
exhaust purging, and weight re- 
duction. 

Let's take a closer look at these 
developments: 

Chrysler has a new 140-hp model 
which it claims is lighter than 
others in the same horsepower 
range. The big new engine has been 
modified to run better on low-lead 
and lower-octane fuels. It also has 
a new thermostat for more-efficient 
cooling at full throttle, and better 
anti-corrosion materials, Chrysler 
Says. 

Chrysler also offers two new 
motors in its Charger series: 85- 
and 115-hp models. "There's some- 
thing for small boat owners and 
sailers, too. The new six- and eight- 
hp models have been revamped for 
durability and better performance 
and, says Chrysler, give up to 15 
percent better fuel economy on 
some hulls. 
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Evinrude is introducing a jumbo 
235-hp V6 for the biggest outboard 
boats. It's actually a modified ver- 
sion of the 200-horse model, with 
improvements in  porting and 
exhaust systems to squeeze out an 
extra 35 hp. 

A new carburetor calibration sys- 
tem helps to keep fuel consumption 
down. In the 200-horse, there are 
provisions for only two calibrations: 
idling and high speed, says Charles 
Noble of Evinrude’s engineering de- 
partment. 

The high-speed calibration for 
the 235s carburetor has been 
changed to mid-range, Noble says. 
And the company has added a new 
"pull-over" system—a simple tube 
inserted in the carburetor that goes 
down to the float bowl and leads up 
into the venturi. The system comes 
into play when the throttle is 
opened wide, Noble says, and then 
supplies additional gas required for 
the full-power position. 

Thus, he says, the new 235 has 
the same fuel economy as the 200 at 
mid-range cruising speed. 


Mercury's four-hp Gnat (left) has been revamped for easier 
starting. It also has a new adjustable fuel-metering device that 
allows you to adjust for cold starts and makes engine run 
smoother when trolling. Gnat costs $450. New 115-hp Mariner 
(top) is designed for boats with 20-inch transoms, comes with 
or without power trim. Price range is $2575-2875. Three- 
cylinder Evinrude 70 (bottom) has a new midsection that's a 
takeoff on ones used on company's V4 and V6's. Ignition sys- 
tem has been improved, too. Price: $2100. 


Evinrude is also offering two new 
small auxiliary models: a 9.9 long- 
shaft and a four-hp motor. 

Honda offers the four-stroke al- 
ternative to outboard boatmen. For 
"I8, the Japanese manufacturer 
introduces a new 9.9-hp model in 
long- and short-shaft versions. It's 
the only four-stroke in its class, and 
the company claims that it runs 
quieter than two-strokes. The 197-cc 
engine uses regular gas. 

Johnson also boasts a new V6 
235-horsepower model. It shares the 
same power head used in Johnson's 
200- and 175-horse V6's. Johnson 
engineers drew extra power from 
the 149.4-cu.-in. engine “by shaping 
the exhaust path so that we get 
optimum power and cylinder scav- 
enging from each of the six cyl- 
inders,” says Don Kueny, the 
company’s chief of outboard engi- 
neering. 

The 235 has a fuel-saver car- 
buretor that provides better fuel 
economy in midrange throttle set- 
tings, Johnson claims. 

The Johnson 9.9 has a new “emul- 
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sion idle carburetor," which, its en- 
gineers say, glves easier starting 
and idling by atomizing fuel more 
quickly and pulling it to the engine 
faster. This reduces the amount of 
liquid fuel you have to put into 
the carburetor throat, claims Pete 
Brown, Johnson's manager of fuel- 
system engineering. The system 
works from startup to about 1800 
rpm, when the high-speed system 
begins to take over. This feature 
has been used previously on John- 
son's 70- and 75-horse models, and 
the company is in the process of 
adapting it to other engines. 

Also new from Johnson this year 
is a long-shaft four-horse auxiliary. 
It comes with a three-gallon tank 
that's compact and easy to store. 

Mariner begins its second year of 
marketing in the U.S. and is al- 
ready distributed in 33 states. It 
aims to become a major factor in the 
outboard market in the next year 
and has been adding to its line in 
an almost breathtaking way. 

Since last summer, Mariner has 
introduced three new models and 


New powerhouse by Spirit is Suzuki-built 65-hp model (top). 
The two-cylinder engine has a 798-cc displacement and dual 
fixed-jet Mikuni carbs. Price of short-shaft model is $1820; 
long-shaft is $15 more. Tiny Cruise 'N Carry outboard (bottom) 
weighs just 12 pounds. The single-cylinder, air-cooled engine 
has 22.5-cc displacement, produces 1.7 hp. Price with inflat- 
able is $299. Honda's new 9.9-hp outboard (right) is the only 
four-stroke in its class, and is quieter than two-strokes, Honda 
claims. Short-shaft model is $780, long-shaft $15 more. 
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now offers 14 motors ranging from 
two to 140 hp. The three most re- 
cent introductions are the 140-, 
115-, and 40-hp models. The 140 
has a displacement of 99.8 cu. in. 
and has electric start. It comes with 
or without a power-trim option. 
Mariner claims it's built with spe- 
cial anti-corrosion aluminum and 
stainless alloys. 

The 115-hp model is an in-line 
six designed for bigger boats. It 
shares the same power head as the 
140, and like the 140 and the 80 is 
produced in the U.S. Mariner out- 
boards under the 80-hp class are 
made in Japan and run about five 
to eight percent lower in price than 
U.S.-made motors of equivalent 
power. The U.S.-built models are 
about identical in price to those 
sold by the major American manu- 
facturers. 

Mercury offers five new models 
for "78, headed by a big 200-hp V6 
(see PS test report, “Mercury’s 
200-hp outboard," Dec. '77). Other 
new Mercs are the 150-hp V6, 140- 
hp, 90-hp, and 80-hp engines. 


Though the 200-hp Mercury is 
built on the same block as the 175, 
it obtains more power while weigh- 
ing 19 pounds less. 

The new 150 succeeds an in-line 
six. Mercury claims the 122-cu.-in. 
engine gets better fuel economy and 


acceleration than the old model. 
The 140-, 90-, and 80-hp models are 
designed to breathe easier and be 
more durable. The 80 has cam- 
turned pistons that expand to “al- 
most perfect roundness as they heat 
up," Mercury says. 

Spirit outboards are still mainly 
sold in the Great Lakes states and 
have a limited lineup, but they're 
growing in '78. Two new models 
come out this spring: five- and 65-hp 
models that bring Spirit's total line- 
up to eight. The Spirit outboards 
are made by Suzuki and marketed 
by Arctic Enterprises, which also 
makes Arctic Cat snowmobiles. 

Volvo broadens its line slightly 
this season with a new six-hp, two- 
cylinder model. It's actually a de- 
tuned version of Volvo's nine-hp 
engine. "Ej 
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Fishing 
tackle 
for '78 


-smaller lighter better 


By A. J. HAND 


Every year the tackle manufac- 
turers make fishing easier, more 
exciting, more fun. They analyze 
the weaknesses in existing tackle 
and work to correct them. They 
analyze trends in angling tech- 
niques and come up with new 
tackle to match. Manufacturers ask 
what the fisherman needs and try 
to fill those needs. 

Examples? As the sport of back- 
packing grew, the fishing industry 
developed compact, easy-to-tote 
pack rods and spin/fiy rod combi- 
nations. When fishermen began to 
fish more for sport than for food 
on the table, tackle became lighter, 
more sensitive. As new and better 
materials became available—graph- 
ite, Teflon, super-tough plastics 
—the manufacturers put them in 
the anglers’ hands. Year after year, 
tackle becomes lighter, stronger, 
more dependable. 

This year is no exception. Take 
a look at the tackle shown here and 
you ll see what we mean. Gs) 


Graphite rods continue to make great 
strides in popularity. Once available only 
in fly rods, graphite has now pushed its 
way into the entire rod market, including 
the specialty rods. Two examples are 
Skyline's new graphite Muskie Rod 
(bottom) and Doodle Soc'N Rod (top 
right), designed for the new art of ''flip- 
ping" (underhand throw just above the 
surface to a protected fish hole). In 

an effort to keep handle technology 

in step with other rod developments, 
Shakespeare has a new Mag-Lite mag- 
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nesium handle (top left). The 5.8-ounce 
textured pistol grip is available on 
Shakespeare's Ugly Stiks, Presidential, 
and 200 series bait and spincast rods, 
and on Graflite bait-casting rods. Daiwa 
has caught up with the move to graphite 
and will offer three spinning rods and a 
bass rod this year, all made of graphite. 
American Tackle Corp. has an idea to 
help lure women into fishing. It's a full 
line of spinning rods, scaled and de- 
signed to a woman's size and tastes. 

If those ultralight spincast reels intrigue 


you, Berkeley has the match in its C-7 
rod. It's a super-light stick just over 

four feet long, with a pistol-grip handle. 
At James Heddon's Sons there's a new 
graphite fly rod designed to throw a five- 
or six-weight line. It's a 71% footer with 
ceramic stripping guide. Also, custom 
rod builders will be glad to know that 
Lamiglas has added 40 new graphite rod 
blanks and 40 blanks in the new high- 
modulus S-glass. 
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Lures continue to shrink in a market 
swinging to lighter and lighter tackle. 
Light tackle is the ultimate in fishing 
sport, and it gives the fish those little 
lures resembling small bait that they 
like at certain times of year. More real- 
istic finishes are coming on strong, too. 
Bob Bringhurst's North American record 
brown trout (caught on a Rapala he 
hand-painted to look like a little rain- 
bow) may have had something to do with 
that. Shown here are Rabble Rouser's 
Baby Ashley in a natural bass finish 


mw ee 

(top); Bomber's new Mini A, also in a 
bass finish, and Arbogast's Bug-Eye in 

a trout finish (second row); the old 
favorite Hawaiian Wiggler in a new 
eight-ounce ultralight size and Lindy's 
Clacker, a buzz bait with a special spin- 
ner-blade that knocks against the lead 
head, creating a fish-attracting racket 
(third row); and the red plug is the new 
Billfish from Signal Bait Co. Also shown 
is the Snatrix, a curly-tailed rubber worm 
from Bill Norman. 
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Reels continue to develop in two 
directions: Ultralight and skirted-spool 
spinning reels dominate the news. The 
most exciting development is a new line 
of Zebco spinning reels called the 
Omega, made in both skirted and con- 
ventional spinning configurations, 

with a long list of valuable features: in- 
ternal bail trip; ceramic line roller; dual 
bail springs; rear-mounted, self-lubricat- 
ing, multidisk drag; locking bail screws; 
convertible crank; silent anti-reverse. 
None of the Omegas were available as 
we went to press. Shown here are the 
Pflueger 590 (left), an ultralight spin- 
cast reel that weighs just 414 ounces; 
the big Penn 750 SS surf spinning reel 
(right); and the Eagle Claw model 1125, 
an ultralight spinning reel with internal 
bail trip. Other news includes the John- 
son Sprite, an ultralight spincast reel 
with 5.16:1 gear ratio; and the new 
Shakespeare 1981, at 7.9 ounces the 
lightest full-size bait-casting reel on the 
market. Also new for '78 but not shown: 
two new trolling reels from Heddon; a 
skirted version of the ever-popular 
Mitchell 300, called the Mitchell 900; 
Daiwa's Goldcast series of spincast 
reels with thumbwheel drag; the deluxe 
AX series of skirted spinning reels from 
Ryobi; and Olympic's new Zebra skirted 
spinning reels, which cover the entire 
fishing spectrum from ultralicht spin- 
ning reels up to heavy-duty saltwater 
reels. 


Deep-water flycasters will appreciate 
Scientific Anglers' new Hi-Speed Hi-D 
shooting heads and weight-forward 
lines. These new additions to the Wet 
Cel family combine the sink rate of 
lead core and the castability of ordinary 
fly lines. Trollers will like Gladding's 
new improved Mark Five lead-core troll- 
ing line. It has a new finish for longer 
life, less drag in the water, and extra 
flexibility. The new finish also makes 

the color coding (each 10 yards of line 
is a different color) stand out more 
clearly. For legions of American bass 
fishermen, there's a new braided line for 
bait-casting reels, Gudebrod's Super- 
natural Bass Line, which looks white on 
the spool, but turns translucent—picking 
up color of water—when fished. It comes 
in 13-, 17-, and 25-pound tests. 
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sailboat 
— build it for 
under 5200 


tenure depen Stee hee gg . 


It's easy to transport and set up, and just as easy 
to sail. Carrying handles on the deck double as tie- 
downs for easy cartopping (top photo). Lightweight 
hull is no strain for father and son to carry to 
beach (in center photo, boy is inserting the dagger- 
board; note rudder in locked-up position). Car-to 
sailing time averages under 15 minutes, Cockpit 


a ha gece QUE 4 NM We o seats two (above), but solo sailing is easy (left). 
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It's 12 feet of sailing fun you 
can easily build of plywood. 
That price includes the sail 


By ALLEES 


Too many people deny themselves 
the pleasure of sailing because they 
can't justify the investment in a 
boat they'll use only occasionally. 
If that's your hang-up, the answer is 
to build yourself this trim 12-footer, 
since all materials, including a 
polyethylene sail, shouldn't run you 
$200. 

Never built a boat before? Then 
this project's for you. It's specifi- 
cally designed for the novice, and is 
as simple to build as it is to sail 
(and to transport). The 11-year- 
old son of the designer not only 
made his first solo sail in this boat, 
but handled much of the construc- 
tion, under his father's supervision. 

When we wanted to feature plans 
for a beginner's sailboat in this 
boating issue, we sought out Peter 
Stevenson, a southern California 
designer/photographer who'd cre- 
ated a parking-lot sail car for our 
March "72 issue. It seems that Pete 
got the sailing bug from these dry- 
run trials, and took to the water for 
his next sail project. Since then, 
he's designed a string of successful 
build-it-yourself boats for publi- 
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Expert plans for $5 

Detailed construction plans for the Mini- 
Cup are $5 from Stevenson Projects, 
P.O. Box 584, Del Mar, Calif. 92014. 
Plans packet includes complete instruc- 
tions for making your own polyethylene 
sail (for under $10) and includes full or- 
dering information for an optional nylon 


cations such as Family Circle. 

About his PS assignment, Pete 
says: “This is our best boat to date, 
and it’s one of the easiest to build. 
I call it the Mini-Cup because I 
modeled it after America's Cup 
contenders such as the Enterprise, 
positioning the deck forward of the 
hull bottom to create a flared bow, 
tumble home at the stern, and a re- 
verse transom, for the latest in high- 
performance styling." 

Construction couldn't be more 
straightforward; the hull and deck 
bottom are identical shapes, so can 
be cut simultaneously from stacked 
plywood blanks. Hull sides are 
straight-cut 9-in.-wide strips of ply. 
The V-bow tapers back into a one- 
piece arc-bottom for extra-fast plan- 
ing performance without pounding. 
In the center of the foredeck is the 
simple, one-part daggerboard box/ 
mast step combination that further 
simplifies construction. 

Inside the hull are four water- 
tight compartments filled with flota- 
tion (Stevenson used EPS poly- 
styrene packing foam). If swamped, 
the 125-pound hull still has 900 
pounds of buoyancy and rides 
stably. If it should ever capsize, 
the hull can easily be righted; it 
wil spill most water as it turns, 
retaining only about two inches 
that would have to be bailed. Total 
displacement is 1500 pounds. 

Hard chine angles at the lower 
outside corners give the hull good 
roll stability. A cockpit-controlled, 
instant kick-up rudder makes beach 
launching a snap. The mast rig can 
be constructed of irrigation or ex- 
haust pipe. The sail in our photos 
was homemade in a few hours from 
polyethylene. Sails of this type 
have been tested for years and have 
handled speeds over 30 knots. 

The boat is a frisky performer: 
A large, high-aspect-ratio dagger- 
board allows the boat to point well 
into wind, and on a reach across the 
wind the boat is surprisingly fast. 
In a gust, there are few boats at 
any price that you won't be able 
to catch. 

Maneuverability is exceptional. 
'The large control surfaces and shal- 
low draft make tacking virtually 
instant. As quickly as you can move 
your weight to windward, the boat 
takes off on a new tack. 


sail kit that would cost you about $50. 
That two-color sail is offered to PS read- 
ers by Sailrite Sail Kits, 12937 Venice 
Blvd., Los Angeles 90066. For Mini- 
Cup plans, make check or money order 
payable to Stevenson Projects. Inquiries 
about the Mini-Cup should have a 
stamped, self-addressed envelope. 


Porcupine heater 


This porcupine throws off heat— 
not quills. Because of its strange 
geometry, it can deliver extremely 
high heat in a small space without 
impeding air flow. Though the 
idea has been around for years, 
it’s been too expensive for mass 
production. Now, Kanthal Corp. 
(Wooster St., Bethel, Conn.) has 
developed a less costly manufactur- 
ing process. Kanthal makes the 
elements from either nickel-chrom- 
ium or iron-chromium-aluminum 
resistance wires with outside diam- 
eters of one-half to four inches. 
Threaded on a ceramic core, the 
porcupines can be mounted almost 
anywhere, says the company. But 
they're probably most useful for 
heating air—in clothes dryers, for 
example.—Laura Wessner 


Smart copier 


Medic for its own maladies, the 
Xerox 5400 copier/duplicator is 
smart enough to tell you what ails 


it. A microcomputer translates 
problems—such as paper jams or 
low ink levels—into troubleshooting 
codes. Even inexperienced opera- 
tors can make repairs by following 
instructions on coded cards—which 
should reduce service calls. Back 
on stream, a memory tells you 
where you left off and completes 
the job. You can rent the Xerox 
5400 for $525 a month or buy it for 
$25,000. With an automatic 20-set 
document sorter, prices are higher. 
—L. W. 
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Every home 
has room 
for a 


mini- 
laundry 


@ OFFSET PAIR 
Here, dryer is mounted to one side so 
that door of top-loading, plumbed-in 
washer can be opened. (Hanging dryer 
higher than shown would make access 
difficult.) There's also space for hamper 
and rod for permanent-press garments. 
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© WALL-HUNG DRYER 
Washer rolls on casters for hookup at pee Xl 
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SAP PETS 


@ STACKED IN A RACK 
For complete mobility (and no structur- 
al modification), GE offers a mounting pt | AN F AE ra a es N E PE A Ra es 
rack for the washer and dryer. Just place | Ede ey d SPI LUE: En atr 
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Compact washer and dryer install three 
ways for a complete home laundry center 
that can be as little as 21 inches wide 


By RICHARD STEPLER 


You can’t say you don’t have room for this home laun- 
dry. A spare closet, a corner in an upstairs bath, or the 
end of a galley kitchen—the laundries we show here 
could fit into any of these locations with ease. You 
have three installations to choose from: 

® Offset pair: This version is “permanent,” with 
the washer plumbed directly to the water supply. 

e Wall-hung dryer: Most compact of the installa- 
tions shown, it occupies a space exactly the width of 
the washer and dryer. 

è Stacked in a rack: This version will appeal to 
renters, since it requires no structural modifications. 
Washer and dryer are mounted in a movable rack. 

The laundries are built around a compact washer 
and dryer made by General Electric ( Appliance Park, 
Louisville, Ky. 40205). The washer (model WWP- 
1150V) measures 21" square by 35-3$" high; the dryer 
(model DDP1200V) is 21" wide by 19" deep by 2815" 
high. Prices are $279 and $179, respectively. 

While the appliances are small, they are not toys, 
says GE. Each has a five-pound capacity. Both units 
have cycles for permanent-press and polyester fabrics. 
The washer has three water-level and water-tempera- 
ture settings. It's sold as a portable unit with a hose 
adapter for hookup at a sink. A kit is available for 
plumbed-in installations. 

The dryer is front-venting—no outside exhaust is 
needed. GE says excess humidity shouldn't be a prob- 
lem. The dryer's 58-cfm exhaust puts about 1.39 quarts 
of water/hour into the air. (A humidifier, by compari- 
son, adds three quarts/hour.) In winter, that extra 
moisture and heat would be desirable. If you do have 
a moisture problem, however, a kitchen or bathroom 


exhaust fan should solve it. 
Offset pair Wall-hung dryer 


HANGING ROO 
PERMANENT 
PRESS 


N 
S 
: 
| IF 
Z| 
aie 
j 
/ 
f 
/ 
[i 


"mc 


= 


aat 


- 
- 


= 
a 
|i peace 
Koo 
De 
zen 


= = x 
NES 


-— 
zi 


"d 


l| 


Ea am. de 


EL 
_ 


oe 


< 


Pa 


Locations for a mini-laundry need not be limited to an up- 
stairs bath (as shown on the facing page). Other spots could 
be just as convenient. To start you thinking, we suggest a hall- 
way (top) or a galley kitchen (bottom). 


Stacked in a rack 
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NASA's technical expertise, 
low-cost materials, plus your 
DIY labor could make solar 
heat practical for your home 


By GRAHAM GROSS 


If you're like most Americans, you 
paid dramatically more to heat 
your home last winter. In fact, it's 
safe to say that fuel for home heat- 
ing will cost more each year, and 
there may be shortages. 

Of course, sunshine is one in- 
flation-free alternative that is avail- 
able daily, or at least intermittent- 
ly. But aren't solar heating systems 
too expensive to compete with con- 
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ventional fuels? Perhaps—for fac- 
tory-built and dealer-installed sys- 
tems. But for about $2000—as 
compared with the $5000 to $10,000- 
plus of the ready-built systems—you 
can build your own solar heating 
system. 

Engineers at NASA's Langley Re- 
search Center in Hampton, Va., 
have written a do-it-yourself hand- 
book for homeowners. It describes 
how to build and install a solar 
heating system that could cut 40 
percent from the heating bill of a 
house insulated to 1974 FHA 
minimum standards. 

Most of the parts are off-the- 
shelf items that can be bought 
locally. The piping is PVC, and no 
unusual tools are needed. NASA's 


PUB tac, 
ivf 27, 


handbook gives step-by-step  in- 
structions, lists parts and manufac- 
turers, and shows you how to figure 
how cost-effective the system can be 
for you. 

The collectors can be mounted 
on your roof or set up in a sunny 
spot in your backyard. On a sunny 
day, even in the winter, water in 
the collectors will reach 150° F. 
The heated water is stored in a 
1000-gallon concrete septic tank. 
Hot water from the tank is then 
used to heat air just before it goes 
to your existing furnace. 

Since the incoming air is hotter, 
the furnace has to do less work. 
And less work means it burns less 
fuel. After dark, or during cloudy 
periods, the hot water in the storage 
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tank continues to preheat the air 
entering the furnace. 

No part of NASA's system is 
different from the devices solar 
engineers have been developing for 
several years. What is different is 
that the NASA system can be 
built now, by anyone reasonably 
adept with tools, and at a cost that 
should make it worthwhile when 
matched against potential fuel-cost 
savings. 

Dr. Cecil Kirby, one of the 
NASA engineers who designed and 
built the system, says that they 
were able to do this by sacrificing 
some of the efficiency theoretically 
possible. In making the system sim- 
pler, it doesn't work as well as it 
might. But in this case, simpler also 


"An Inexpensive Economical Solar Heating System for Homes 
3294), by Johnny W. Allred, Joseph M. Shinn Jr., 


"* (NASA TM X- 
Cecil E. Kirby, and Sheridan 


R. Barringer, costs $4.25 from the National Technical Information Service, 


Springfield, Va. 22161. 


Order by referring to accession number N76-27671. 


means easier to install—and inex- 
pensive enough that, depending on 
a lot of factors, you should be able 
to recover the cost of installation 
within eight to 10 years. 

There are a number of factors 
to consider before deciding to un- 
dertake this project. One is time. 
Engineer Joe Shinn, who helped 
design the test model at Langley, 
estimates that it will take about 
four weeks of solid work to build 
and install the system. That adds 
up to a lot of weekends. 

Another point: Since most areas 
have no specific solar heating codes, 
NASA designed its system to con- 
form to Hampton's building codes. 
But codes vary, and you should 
check out your local code for any 
conflicts before you begin work. Dr. 
Kirby also suggests that you have 
the more critical components, such 
as the plumbing and electrical con- 
trols, checked out by a contractor 
or some other professional. 


The collector 


NASA's test system uses 20 three- 
by-eight-foot aluminum roll-bond 
absorber plates. Purchased, they 
would have run $700 in 1975; now 
they cost just under $800. 

Construction details for a DIY 
version that's made from extruded 
aluminum tubing are also included 
in NASA's handbook. Parts for this 
absorber plate ran about $400. 
Painted black, the plates are 
mounted in a 2-by-4 frame over a 
bed of fiberglass insulation 114 
inches thick. 

Aluminum exposed to untreated 
water corrodes very quickly. Since 
NASA used aluminum absorber 
plates in the collector, it is essential 
that the water in the system be 
treated with a corrosion inhibitor. 
This extends the lifetime of the 
system, says NASA, from three 
months to many years. NASA used 
sodium dichromate at a concentra- 
tion of 250 parts per million. A 
local water-treatment company can 
give you recommendations for your 
area. 

It’s important to note, however, 
that sodium dichromate is toxic. 
Some local codes specify double- 
walled heat exchangers if a toxic 
liquid is used to heat potable wa- 
ter. This consideration will only 
affect those who wish to preheat 
their domestic water in the storage 
tank, however. 


Of course, you could use cop- 
per roll bond and avoid the alumi- 
num corrosion problem. But be pre- 
pared to pay. Olin Brass’s 1977 
price for 20 three-by-eight-foot cop- 
per roll-bond panels runs to just 
over $1750; that’s almost $1000 
more than the cost of aluminum. 

The collector frame can be cov- 
ered with plastic film or glass. 
NASA originally recommended 
PVC or PFV film such as Tedlar 
because it was less expensive, 
lighter, and easier to work with. 
But recently there’s been some 
criticism of the use of these ma- 
terials as collector covers because 
they may degrade when exposed to 
the sun’s ultraviolet rays for an ex- 
tended period of time. It may be 
cheaper to change the film peri- 
odically (every five years is 
NASA’s estimate), but Joe Shinn 
of Langley recommends you use 
glass. Be sure it has a low iron con- 
tent, however, or it will filter out 
much of the infrared radiation. 
Glass with too much iron has a 
greenish tinge on its edge. 


How much collector? 


NASA used 480 square feet of 
collector in its test model to supply 
40 percent of the heat requirements 
of its hypothetical 1500-square-foot 
house. How much collector area 
you'll need depends on several fac- 
tors: how well-insulated your home 
is; what its heat requirements are; 
and how much sunshine your site 
gets. Climatic data are available 
from the U.S. Weather Bureau. 
Your home’s past heating bills will 
provide the raw data for determin- 
ing its heating needs [see table, 
“Cost of Fuel per Btu,” in “Win- 
dow Heat Loss," PS, Jan.]. Adding 
extra insulation and weather 
stripping—recommended in these 
days of rising energy costs any- 
way—is especially important if 
you're considering going solar. Cut 
your heating load, and you'l be 
able to reduce the size—and cost 
—of a solar heating system. 

For good results, the collector 
should be mounted on a south- 
facing roof, though a variation of 
up to 20 degrees from due south 
won't significantly affect perfor- 
mance. Pitch does affect perfor- 
mance, but it isn't critical. General- 
ly, roof pitches from 3:12 to almost 
vertical are acceptable. 

Continued 
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Solar — n in NASA‘ 5 i tii model are rsunnid in techs 
near building to be solar-heated. The collectors are in five 
bays, with four panels in each bay. 


NASA's data-recording equipment is shown at right. Air tem- 
perature, wind velocity, solar radiation, collector and storage 
temperatures were among the variables measured. 


Another consideration is the col- 
lector's weight: Filled with water, 
collectors weigh 2.6 pounds per 
square foot. Dr. Kirby believes 
most roofs can support the added 
weight, but he suggests you have a 
pro check your roof structure first. 

You might consider mounting 
the panels in your backyard on a 
frame such as the patio screen 
depicted in the illustration. That 
way, you can slightly improve per- 
formance by setting the tilt at the 
optimum angle for your area (your 
latitude plus 15°). 

NASA recommends a 1000-gal- 
lon concrete septic tank because 
these are readily available and rela- 
tively inexpensive. Rule of thumb 
for storage in liquid systems is 114 
gallons of water per square foot of 
collector. Thus a solar heating sys- 
tem with 500 square feet of col- 
lector would require 750 gallons of 
water. 

The storage tank is insulated 


MATERIALS COST ESTIMATE (March 1975) 


Collector: 

Aluminum roll-bond panels (480 sg. ft.) ........ $ 700 
Polyvinyl fluoride (PVF) film collector cover .... 100 
Fiberglass insulation ................. eee 50 
Flat black paint ......... loeo rrnhhhnri 30 
Flashing and sealing ......... eese seen 30 
Wood (2-by-4 framing) ......................... 100 
Mose, screws, paint, MISC. .....sseee n n nnns MD 
Subtotal ........... een WENN, MpiR Mn Stt 1100 
Storage, controls, etc.: 

Heat gxchanget oiuociuseosssueeépnskitouaupkss $ 175 
Heat-exchanger adapter EE RW EE Ada MR EA EE ra 75 
ij o —————— —Á' 100 
Storage THANK, LLL eerta mtn RR PD CCS DSCA CN 180 
Fiberplass insulation for storage tank ....... “var. 7a 
DOMES celssusxexasiquamE ava sas Oo Canad ER FC ES 260 
POTTS niscacsioncrnnitmve ewe kaa se NIA wan TEE 100 
RR pred veniet Post ae ERN on 
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2040 
The shopping list above shows NASA's costs at the time 
the system was designed and the components were pur- 
chased. The prices can't be expected to be the same 
loday, but any increases are probably more than offset 
by additional savings due to the rapid rise in fuel 
costs since the original study. 
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with six inches of fiberglass on all 
sides, and may be placed in the 
basement, garage, or outdoors above 
or below ground. If you install the 
tank outdoors, you should water- 
proof the insulation with roofing 
cement. If the tank is above ground, 
make sure it's strong enough; many 
septic tanks are built for below- 
ground use only. 

A single l4-horsepower pump 
moves the water through the sys- 
tem. Horizontal pipes are slightly 
tilted so they will drain automati- 
cally when the system shuts down 
at night, during cloudy weather, and 
in power failures. 'This prevents 
freeze-up. 

Flow is controlled by a differen- 
tial-temperature flow controller 
(DTFC) and a pair of three-way 
valves. Thermistors sense the tem- 
peratures of the collector and the 
hot-water tank; the DT FC compares 
them. 

When the collector is 10° hotter 
than the water in storage, the 
DTFC energizes the two thermo- 
mechanically operated valves. Wa- 
ter from the tank is pumped 
through a heat exchanger in your 
furnace’s return-air duct, and back 
to storage (see drawing). As the 
tank heats up to within five degrees 
of the collectors, the DTFC de- 
energizes the valves, and the col- 
lectors automatically drain. Since 
the system is in the drain-down 
mode in the de-energized stage, it 
is fail-safe in a power failure. 

The payoff comes when the hot 
water from the collector or storage 
tank heats the air in your house. 
You do this by installing a heat 
exchanger in the return-air duct 


just before it goes to the furnace. 
When the home’s thermostat calls 
for heat, the pump circulates heated 
water through the heat exchanger, 
warming the return air almost to the 
temperature of the water. 

The type of heat exchanger you 
use depends on the overall size of 
your system. NASA provides guide- 
lines for selecting the right one. 


Payback 


In 1975-76, NASA figured pay- 
back on a system designed for a 
1500-square-foot house to be a little 
more than 10 years. Calculations 
were based on a 40 percent saving 
for a home using 1200 gallons of oil 
per year. Oil cost was computed at 
36.9 cents/gallon with a 10 percent 
increase each year. Equipment costs 
were based on 1975 levels and are 
higher now. However, so is the cost 
of fuel oil (50 cents/gallon now is 
not uncommon). Payback could be 
around eight years if you build 
your own absorber plates rather 
than buy ready-made ones. If your 
home uses more expensive electric 
heating, payback is even faster. 

Dr. Kirby estimates that the use 
of a domestic water preheater in 
the system will add $400 to the 
total cost, but would reduce the 
payback period to seven years. An- 
other point worth considering is the 
tax break that a number of states 
now give for using solar energy. 
You can substitute your own heat- 
ing costs and requirements in 
NASA’s cost study to determine 
payback for your own home. 

NASA’s handbook can be order- 
ed from the National Technical 
Information Service (see box). 
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Last in a series of energy- 
saving home improvements 


Water heaters 


How To cut operating costs 
and still stay in hot water 


Add insulation? 
Reduce water temperature? 
Put it on a timer? 


By EVAN POWELL 


Your home's water heater rates sec- 
ond only to its space-heating equip- 
ment as an energy user. But with 
some basic understanding, a few 
hours time, and some special 
equipment, you can do much to 
ease that appetite. The suggestions 
that follow cost little, and most can 
quickly pay for themselves. 

A modern water heater is a para- 
gon of efficiency from the stand- 
point of heat transfer. In an electric 
heater, the elements are submerged 
in water. Heat is absorbed immedi- 
ately with no loss. In a gas water 
heater, the shape of the combustion 
area and specially formed baffles in 
the flue keep efficiency high. 

But a water heater is more than 
just a tank with a heat source. Wa- 
ter enters through a fitting on the 
side or bottom of the tank or, if all 
fittings are at the top, through a dip 
tube (see drawing). In either case, 
the cold water enters near the low- 
est portion of the tank to avoid 
mixing with heated water. The hot- 
water outlet is always located at the 

Continued 
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Putting your water heater on a timer 
could be one way to reduce operating 
costs. Above, Kathy Bellanca of Wood- 
stock, Ill., checks results in a test con- 
ducted by the Intermatic Co. The Bel- 
lancas, says Intermatic, saved $72.12 
annually. The amount you save will de- 
pend on your water-use habits. Draw- 
ing (left) details other energy-conserva- 
tion modifications you can make. 
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Setting thermostat back will reduce op- 
erating cost. Turn power off before re- 
moving panel. Most ‘stats have temper- 
ature-indication scale. 


top of the tank, to take advantage 
of the higher temperatures found 
there. A pressure- and temperature- 
relief valve opens if there is over- 
heating or pressure buildup. 

The sensing element of the ther- 
mostat of a gas water heater is usu- 
ally enclosed in a well—a small 
length of sealed pipe that protrudes 
into the tank. The thermostat cy- 
cles the burner on and off to main- 
tain the preset temperature. 

Most electric water heaters have 
two elements, each controlled by 
thermostats that are interlocked 
electrically. As water becomes hot, 
the upper thermostat will be the 
first to sense the temperature 
change, since hot water rises to- 
ward the top of the tank. When 
the temperature at the top is high 
enough to turn that thermostat off, 
the double-pole, double-throw ’stat 
transfers, completing a circuit to 
the bottom ’stat and heating ele- 
ment just after it opens the circuit 
to the top element. When the bot- 
tom thermostat is satisfied, it turns 
the lower element off. The equip- 
ment now stands idle until water 
temperature drops from hot-water 
use (drain-off pulls cold water into 
the tank) or from standby loss. 

Three major factors affect the 
efficiency of the water heater: wa- 
ter delivery (through dip tube); 
temperature setting (by thermo- 
stats); and temperature mainte- 
nance (by insulation). 

After a period of little hot-water 
use, walk up to your water heater 
and put your arm around it. If it’s 
very warm, it would likely benefit 
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Outside control lets you set back the 
thermostat more easily on new high-effi- 
ciency water heaters such as this gas 
model. 


from additional insulation (see next 
article, “Upping Insulation"). 

While you're at it, analyze your 
water heater’s location in relation 
to the rest of your plumbing sys- 
tem. It might be wise to move it 
closer to an area of major water 
use. 

Recirculation systems that recir- 
culate hot water through trunk lines 
can also be wasteful. If your home 
has such a system, be certain that 
the supply line is well insulated. 


How low can you go? 


Another way to lower standby 
losses and remedy a safety hazard 
in your home is to reduce the hot- 
water temperature. Some medical 
authorities question the wisdom of 
typical home water temperatures 
(140° to 160° F), which can cause 
severe and even fatal burns. They 
recommend a temperature below 
130°. Dr. Jerold Z. Kaplan, a U.S. 
Army burn specialist, keeps hot 
water in his home at 124°. 

How low is low? You can live 
with 124° all right, and it’s prob- 
ably a good starting point. But be 
advised of two problems: You may 
reduce the capacity of your water 
heater, since it will require a great- 
er volume of hot water to give you 
the same comfort level in your bath 
and shower. 

A second problem is the hot- 
water requirements of dishwashers 
(see sidebar). 

You can put your water heater on 
a timer so that it is energized for 
only a few hours each day. During 
"on" periods, it should heat and 
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Timer's “on” and ''off" trippers (on 
circumference of indicator) will program 
heater's “on” time. Switch below allows 
manual override if supply is inadequate. 


store a full supply of hot water for 
use later. But if the timer did in- 
deed shut the water off after the 
water was heated (which the heater 
is already thermostated to do), 
standby losses would be reduced 
very little. The only way they could 
be eliminated would be for the 
timer to turn off the water heater 
just after it had run out of hot wa- 
ter. 

I believe that many of the claims 
for these timing devices are exag- 
gerated. Some imply that your wa- 
ter heater normally stays on 24 
hours a day— wasteful, since only a 
few hours a day will maintain a 
supply of hot water. Actually, the 
thermostat turns the heating ele- 
ment(s) off after the water in the 
tank is heated. The element(s) 
may cycle back on to maintain 
temperature, but that requires a 
minimal amount of power. 

Nonetheless, as I mentioned in 
my Sept. "77 Housepower column, 
we decided to test several of the 
timers. I installed one on my own 
water heater. The test cycle con- 
sisted of alternate weeks on and 
off. I found little difference be- 
tween effects when the timer was in 
use and when the water heater was 
operating normally. 

Later, I received test results 
from Intermatic (Intermatic Plaza, 
Spring Grove, Ill. 60081), a major 
supplier of timers. The company 
found that the use of a timer re- 
sulted in a savings of 35.1 percent 
in Illinois, 33 percent in Florida. 
The tests were conducted in much 
the same manner as mine. 


These very different conclusions 
prompted us to continue testing. 
Also, I felt that two additional fac- 
tors could play an important part. A 
water-heater timer may be much 
like a gas-saving device for your 
car: If you know it’s there, you 
alter your driving habits (perhaps 
subconsciously) to save gas. It 
achieves the goal, but self-discipline 
could reap much the same reward 
without it. 

Second, the odds may have been 
stacked against the timer in my 
installation. My water heater was 
fairly new and of efficient design, 
water temperature was set to a low 
level, and water-saving devices were 
in use throughout the home [“PS 
Tests Bathroom Water-Savers,” 
Aug. °77]. 

So we made arrangements with 
two households where no water-sav- 
ing devices were in use. We ar- 
ranged the tests so that only one 
member of each family—one hus- 
band and one wife—knew of the 
test program, which kept subcon- 
scious adjustment to a minimum. 

We started by programming our 
timers to the manufacturer's rec- 
ommendations: one hour on in 
the morning and two hours in the 
evening. This program is supposed 
to provide ample hot water with 
minimal inconvenience. We started 
at this base and adjusted upward 
if there were complaints. 

We had them very quickly. We 
had to step up the timer program 
on several consecutive days, finally 
arriving at an average period of 
three hours on in the morning and 
four hours in the evening. The larg- 
er family (seven members) re- 
quired longer “on” cycles, as might 
be expected, but the closer-to- 
average family of five still re- 
quired more than the manufac- 
turer's recommendations. I'd judge 


that households with one or two 
members could get by with the 
shorter times. 

These tests confirm my original 
contention. To effect major savings, 
timer programs must be coupled 
with a conscious change in family 
habits. Both families have now 
been advised of their timer pro- 
grams, so they know when to count 
on a full quota of hot water. As 
they adjust their daily routines, 
savings will doubtless increase. 

Even so, the test revealed savings 
of value. The best of our test re- 
sults was a savings of 11.3 percent. 
While that is much lower than 
many of the claims, that's still a 
savings of 90 cents a week in the 
largest of our test families. A typi- 
cal timer (about $50) could pay 
for itself in just over a year at those 
rates. 

And there is another point to 
consider, too. With off-peak-power 
rates now going into effect in vari- 
ous parts of the U.S., the use of a 
timer to energize the heater only 
during off-peak hours could mean 
really substantial savings. 


Improving the dip tube 


‘old water can't flow into the 
top of a tank—it would immediate- 
ly flow to the outlet located only 
inches away. A dip tube inside the 
tank of heaters that have top inlets 
carries the water to (or near) the 
bottom of the tank. 

Under normal conditions this ar- 
rangement works very well. But 
when several short draws of water 
are taken in succession, “thermal 
stacking" can occur within the 
tank. These short draws cause the 
thermostat(s) to actuate the gas 
burner or heating element. Each 
actuation causes the temperature 
of the water at the top of the tank 
to keep rising, so that it becomes 


superheated. Also, it can cause the 
pressure-temperature relief valve to 
open prematurely. This weeping 
wastes hot water. 

A.O. Smith Company (Box 28, 
Kankakee, Ill 60901) attacked 
thermal stacking when, last year, 
it introduced its Thermogard dip 
tube in its Conservationist line of 
water heaters. This tube has a 
stainless-steel hollow core with a 
polypropylene sleeve covering it; 
both have rows of holes. The two 
materials have different coefficients 
of expansion. When the water at 
the top of the tank gets super-hot, 
the polypropylene is fully expanded 
and the holes match those on the 
steel tube. Cold water is then fed 
through these holes to cool the tank 
water. As more water is drawn and 
the temperature of the water at the 
top of the tank drops, the sleeve 
contracts, gradually closing the 
holes and decreasing the flow of 
water. When the temperature drops 
far enough, the holes are complete- 
ly closed, and all inlet water again 
flows out the bottom of the tube. 

The Thermogard dip tube could 
help cure at least two symptoms of 
a suffering water heater—water 
that’s too hot at the first few mo- 
ments of use, and excessive pres- 
sure-valve weeping (more than 
two quarts a day). 

Consider revising some of your 
living habits—cooler showers, baths, 
and cold-water hand-washing are 
starters. Turning hot water on to 
wash your hands for 30 seconds 
only draws hot water into the line 
that never reaches the faucet. Cold 
water works just as well—just as it 
does for most laundering. Save your 
hot water for the jobs it does best. 
Such simple economics pay off in 
my home. I’ve cut my water-heating 
energy consumption by 58 percent, 
and it’s still climbing! 


Why should your dishwasher dictate your water-heater setting ? 


Dishwasher makers have long recom- 
mended a water temperature ranging 
from 140° to 160° F delivered to the 
dishwasher. To find out why, ! talked 
with engineers at major manufacturers, 
including Maytag, General Electric, 
Whirlpool, and Frigidaire. The problem, 
it seems, is animal fats and tallow, and 
everyday food soils: Below 130? they're 
not soluble. Not only do they stay on the 
dishes, but they can be redeposited as 
a waxy film on all items in the machine. 

Another reason is that detergents 
aren't soluble below 115°. | asked 
if a cold-water dishwashing detergent 
couldn't be formulated, similar to the 
cold-water laundry detergents now avail- 
able. But doing the dishes and doing the 
laundry can't be compared—they deal 
with different materials and different 


soils, and you can't resort to chemical 
solvents for dishwashing. 

Don't think that the heating element 
in your dishwasher makes you exempt 
from the problem: The element—typical- 
ly around 750 watts—is intended only 
to maintain the water at a high tempera- 
ture, and is capable of raising it only 
about 1° to 1.5? per minute. 

Some machines do offer a thermostat- 
ic-controlled delay while the water is 
brought up to the correct temperature. 
But with a water-heater setting of 120^, 
you'd do well to get 105? to 108? at the 
dishwasher (you can generally figure a 
loss of as much as 1? per foot of pipe 
run). That would mean a delay of some 
35 minutes at the beginning of the cycle 
—far less efficient than heating it in the 
storage tank. And though the sanitizing 


rinse of many machines does raise the 
water temperature (again with a delay 
period), this occurs in the final rinse, 
when there's no detergent in the ma- 
chine. It reduces bacteria count but is 
of limited effectiveness for cleaning. 

| solved my dishwasher problem by in- 
stalling an in-line water heater at the 
dishwasher's inlet. These solid-state 
devices heat water as it flows across a 
resistance element, which is powered 
only when the dishwasher calls for wa- 
ter. The result is a "dual-temperature'' 
hot-water system: ! have safer, more 
comfortable 125° water for personal 
use and hotter water for the dishwasher. 
One brand of such in-line water heaters 
is the Instant Flow from Chronomite 
Labs, 21011 S, Figueroa, Carson, Calif. 
90745. 
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Upping 
insulation: 
How much 
can you save? 


By JAMES S. TREFIL 


Most of the energy consumed by 
your water heater is used to raise 
water temperature from the 50° to 
60° F in the water main to the 
120°-to-160°-F range that most 
households use (see previous arti- 
cle). Once the temperature is up 
there, however, it must be main- 
tained until the water is used. 
That’s where heat loss enters the 
picture. Our instincts tell us that 
anything warmer than the sur- 
rounding air will lose heat and cool 
off. The water heater is no excep- 
tion to this rule. Anywhere from 
10 to 20 percent of the energy used 
by the heater goes to compensate 
for heat leaking away. If your home 
uses the normal amount of hot wa- 
ter, then between 500 and 1000 
kilowatt-hours of electricity per year 
are being used to warm the air 
around your heater. If you pay 5€ 
per kilowatt hour, this comes to $25 
to $50 annually. 

The basic data you need are the 
normal operating temperature of 


10 3 te. 


To cut fiberglass to fit your heater, add 
10 percent for expansion of fiberglass, 
and then add 8" to 10" for flap. Sepa- 
rate fiberglass from flap as shown, and 
save it. You'll need it later on to fill in 
around pipes. 


escent 
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Water-heater insulation kit (above) 
features vinyl-coated 2”-thick fiberglass 
batt. It's neater-looking than standard 
314” fiberglass batt (right), but the lat- 
ter provides better thermal resistance— 
R-11 versus R-6. 


your water heater and how much 
this temperature drops when the 
unit is turned off for several hours. 
To find your heater’s normal oper- 
ating temperature, run water from 
the tap until the temperature of the 
water doesn’t seem to be changing. 
Then draw off a cup or so and 
measure the temperature with an 
ordinary cooking thermometer. 
This will be the same as the op- 
erating temperature of your heater, 
and will probably be somewhere be- 
tween 120° and 160° F. 

The next step is to turn off the 


E. E n t : TE" 
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Wrap the precut piece of insulation 
around the heater, paper side out. Fold 
flap over where ends meet, and tape. 
Don't cover drain tap; you'll need access 
to it for routine maintenance. With a gas 
heater, do not block airflow to burner. 


heater for several hours when you 
will not need any hot water—such € 
as overnight. Turning off the heat- 
er prevents it from replacing the 
heat that is lost to the surrounding 
air. The difference between the 
normal operating temperature and 
the temperature after the off period 
wil tell you how well insulated 
your heater is. 

As an example of how this works, 
let's use some measurements I took. 
I found the normal operating tem- 
perature in my heater to be 132? 
F. At 8 p.m. I turned off the heater. 
Continued 


Allow the top roll of insulation to pro- 
trude above the top of the tank so you 
can pull it over and tape it. Use scraps of 
fiberglass to fill in any open spots. If you 
have a gas water heater, do not cover 
the top of the tank. 
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OVER 2100 NUTS, 
BOLTS, SCREWS, 
WASHERS, COTTER 
PINS—Neatly Organ- 
ized and labeled in a 
28 drawer—68 compart- 
ment steel cabinet! 


= -—M 
EVERYTHING 
YOU GET! 


ha : XE 


Less than a 
penny apiece! 


Only 


plus $3.70 shipping & handling 


eh $7.46 
shipping & 
handling 
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Pr Fi 1 ! drawer - 1. a 
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ri nte A antl Dais 
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Cabinet is 15" wide, 534" deep and 71^" tall. Welded aii construction. Each mÁMÀ 
plastic drawer is 512" long, 2" wide, 1%” deep, grooved to divide into 2 or 3 
compartments. 40 dividers included so you can have up to 68 different compart- 


Screw, nut and bolt sizer. No 
guesswork. Select the right nut, bolt 
or screw everytime. A $2.95 value. 
Free with your order! 


ments. Everything bagged and labeled. 28 
pressure-sensitive drawer labels. You can 
put your own "hardware store" in perfect 
order in a few minutes! Hang it on a wall. 
Sit it on your work bench. They stack! Take 
it to the job. Incredible selection! Incredi- 
ble convenience! Incredible value! 


P. » 0. Box 8410 Dept. LPAH 
1917-19 Archer Ave., Chicago, Ill. 60680 


Illinois Residents add 5% sales tax, please. 


Eg c —————S 
i J.C. Whitney & Co. ii 
A. x ar: | 
P.O. Box 8410 Dept. LPAH 
T 1917-19 Archer Ave., Chicago, Ill. 60680 if 
ü y 
I Rush TREASURE CHEST of HARDWARE as checked below: y 
| Stock No. | Price Ea = EE 
Į 55-2469w | $19.95-- $3.70 shpg. (Tot: $23.65) ij 
g 5924700 $19.95-- $3.70 shpg. (Tot: i 
E have ordered 2. Price for both—$38+$7.40 Shpg. (Tot: $45.40) U 
i []l enclose $.. . full payment or i 
Po Charge it to my L Visa or [ ] Mastercharge i 
ü i 
g Acct. No. Ex. Date || 
: Sign here — : 
i A 
NAME. 
i ii 
§ ADDRESS i 
i il 
CITY/STATE/ZIP 
i A 


Upping insulation 
[Continued] 


What heat loss costs you now 


. Temperature at end of shutdown 
. Capacity of water heater in gallons 


. Heat loss per day (line 6 X 24) 


. Fuel equivalent 
Electric (line 7/3400) 


Gas (line 7/1032} 


Soa OM e U N | 


. Operating temperature of your water heater 
. Number of hours water heater was turned off 


. Temperature drop per hour (line 1 — line 3/line 2) 


. Heat loss per hour (line 5 xX 8.3 X line 4) 


9. Cost per day (line 8 X cost of your fuel) 


Next morning at 8 a.m. I tested the 
temperature again and found that 
it had dropped to 125? F 

Heat loss is normally measured 
in Btu. One Btu is the amount of 
heat necessary to raise the temper- 
ature of one pound of water one de- 
gree F. One gallon of water weighs 
8.8 pounds, so it takes 8.3 Btu to 
replace the heat lost when one gal- 
lon of water cools off one degree. 
For a 40-gallon heater, then, each 
degree of heat loss corresponds to 
40 x 83 Btu = 332 Btu. If you 
have an electric heater, every 3400 
Btu lost in this way uses 1 kWh 
of electricity, while for a gas heater 
each 1032 Btu corresponds to one 
cubic foot of gas. 

With this information and the 
two measured temperatures, you 
can work out the heat loss in your 
system (see box). A temperature 
drop of seven degrees in 12 hours in 
a 40-gallon tank corresponds to a 
heat loss of 40 gal. x 8.3 Ibs./gal. 
x 7° F = 2324 Btu in 12 hrs. 
which is equivalent to 

2524 = 194 Btu/hr. 

This may not seem like a lot, but 
remember that you have to supply 
this amount of heat every hour of 
every day all year long. In one day, 
this loss will correspond to 4656 
Btu and, if you have an electric 
heater, this will correspond to the 
use of 4656 Btu/3400 kWh/Btu = 
1.37 kWh. At 5¢ per kilowatt hour, 
this means that replacing the heat 
costs 7¢ per day, or $25 per year. 

Depending on how well your 
heater is constructed and where it 
is located in the house, the cost of 
heat loss from your system may be 
a little higher or lower. If you live 
in the Northeast, you probably pay 
more than 5¢ for a kilowatt hour. 

Since this expense is caused by 
heat leaking through the insulated 
sides in your water heater, the ob- 
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vious solution is to beef up the in- 
sulation. You can do this either by 
cutting ordinary fiberglass insula- 
tion to fit your heater or by buying 
a commercially available insulation 
kit. The kits I looked at consisted 
of an inch or two of fiberglass cov- 
ered with vinyl and cost about $20. 

If you want to figure out how 
much a kit like this will save you, 
or whether it will pay to insulate 
on your own, you need to measure 
the diameter and height of your 
heater. From these measurements 
you can calculate the surface area 
of your heater with this formula, 
in which D represents the diameter 
in feet and H the height in feet: 

A = 3.14 x (PL+ H x D). 
For example, a typical under-the- 
counter heater might have a D of 
22” (1.8 ft.) and an H of 34” (2.8 
ft.) for an area of about 21 square 
feet. Once you know the surface 
area, you can calculate the heat loss 
per square foot per hour in your 
heater by dividing the total heat 
loss (in Btu/hr.) by A (in square 
feet). For our example this is: 

Heat loss/sq. ft./hr. = 194/21 = 

9.2 Btu/hr./sq. ft. 

The quality of the insulation in 
any system is measured by its R- 
value, which for a hot-water heater 
is given by 

operating temperature 
. — outside air temperature 
heat loss/hr./sq. ft. 
By noting the temperature of the air 
surrounding the water heater when 
you do your heat-loss experiment, 
you can figure out the R-value of 
the insulation that’s already in the 
heater (see box). For example, 
when I measured the temperature 
loss from my heater, the air tem- 
perature in the crawl space was 60° 
F. If I put this number into the 
equation for R and remember that 
the operating temperature is 132° 


| Your water heater’s 


present R-value 


. Height in feet (H) 
. Diameter in feet (D) 


. Surface area of heater 
(see formula) 


. Air temperature outside 
water heater 
. Operating temperature 
minus line 4 
R-value: line 5/heat loss per hour 
(line 6 of box, left) /line 3 


F and the heat loss per hour per 
square foot is 9.2 Btu/hr./sq.ft., I 
find that the heater itself has an R of 
72° F -277 

9.2 Btu/hr./sq. ft. id 
By comparison, the R-value of 315" 
of fiberglass is 11, and a 6" batt of 
fiberglass has an R of 19. 

When vou add insulation to your 
heater, you are increasing its R- 
value and lowering the heat loss. 
The new R-value of the heater, of 
course, will be the R-value of the 
heater by itself plus the R-value 
of whatever you have added. In the 
photos, we show how to wrap a 
heater with a 314” fiberglass batt. 
The total R of the wrapped heater 
is 11 plus 7.7. The percentage of 
reduction in heat loss is 


olddR _ 77 


If you’ve carried out the mea- 
surements on your hot-water heater 
system up to this point, you are 
now in a position to evaluate the 
economics of any action you want 
to take with regard to insulation. 
For example, lets compare the in- 
sulation job shown in the photos 
with a comparable job using a fac- 
tory-made kit. The cost of 314” 
fiberglass insulation is 11 to 12 
cents per square foot. A do-it-your- 
self job will cost a little over $4 for 
a water heater with about 120 
square feet of surface area. 

On the other hand, it will reduce 
the heat loss to 41 percent of its 
present value, and since the heat 
loss costs $25 per year now, it will 
save over $14 each year. This 
means that the cost of the installa- 
tion will be paid back in months. 

Had I bought a kit for $20, the 
savings would have been less, since 
2” of fiberglass would have an R of 
about 6 and hence an expected sav- 
ings of 45 percent, or about $11 per 
year. The kit, then, would pay For 
itself in two years. 


Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yourself 
carpenter! It covers woods, nails, screws, 
and bolts—which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awl, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to... 


The Audel “How-To” 
Builders Library 


m A matched set of 6 big, hardbound 
volumes 


B 2.112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

B 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 


These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 

Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you wont owe a cent. But keep Volume 
One as our gift —it's absolutely free! 

This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're actually giving 


Build. plaster. and — 
walls with ease! 


a pro! 


Prime, paint, and finish like 


= page "How-to 
- Car 
* book 


TT s - of Audel's Builders Library 
is yours to keep FREE -— even if you 
decide not to Keep the other volumes. 


entry 


Select, install, and repair 
your own roofing! 


Fu brick area speed and 
precision! patio! 

away a hardbound book —valued at $5.95 — 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! We're really not too worried 
about whether or not youll keep the entire 
set. Because we're sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 
build-it projects 
right at hand! 


The Builders Library is a handy reference 
for hundreds of household projects. It's a 
storehouse of practical, step-by-step advice 
for professionals as well as "Sunday do-it- 
yourselfers:’ You can use it to build a home 
workshop...install some shelving...plan a 
patio...lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 
measurements, and guidance you need.. 
in plain everyday English. 

Send no money. . .just fill 

out and mail your Free-Book/ 
Free-Trial Coupon today! 


Build your own sundeck or 


p: NR ge gl 


Sesion me construct a 
workshop for your home! 


FREE-BOOK/ 
FREE-TRIAL COUPON 


Yes —rush me a free copy of Volume One, along 
with the other five big volumes of the Audel Builders 
Library (#23282). | understand the complete library 
is mine to use for 15 days free. If not 100% satisfied, 
| may return my order and owe nothing at all. Other- 
wise, the entire library is mine to keep at a savings 
of $5.95 —only $31.75, plus delivery. 

Whatever | decide, | may keep 384-page Volume 
One absolutely free! 


Name (please print) 


Address 
City 


State | Zip 
Save shipping and handling costs! Enclose 
full payment (plus sales tax, if applicable). 15-day 
return privilege still applies. 
Mail to: 

AUDEL 4300 W 62nd Street 
® Indianapolis, Indiana 46206 

A division of Howard W. Sams & Co.. Inc. 


CF38 


116 | POPULAR SCIENCE 


Sixteen six-volt lead-acid batteries, 
under the rear seat, power the Electra 
Van. Batteries power a traction-forced 
15-horsepower motor that operates at 
5000 rpm. Rack-and-pinion steering is 
available on either the left or right side. 
Flatbed truck model is available. 


Eleciric van 
goes fast and far 


Tired of paying high gasoline 
prices? Then instead of filling up, 
you might want to plug in with an 
Electra Van. To refuel, you just 
hook up to an ordinary 110-volt 
outlet. The Energy Research and 
Development Administration found 
the Electra Van “superior to any 
utility vehicle we have tested to 
date in range, acceleration, grade- 
ability, durability, and energy econ- 
omy.” 

The van uses 0.39 kWh per mile, 
which puts its fuel bill far below 
that of a standard car. Depend- 
ing on your area, it can cost as little 
as $370 to power an Electra for 
100,000 miles (see table). 

According to tests conducted by 
NASA, the van has a maximum 
speed of 55 mph while carrying a 
200-pound load. At this speed it 
can go 60 miles before needing a re- 
charge, which takes eight hours. At 
31 mph its range is 100 miles. Nat- 
urally, this limits it for long trips, 
but it is excellent for most city driv- 
ing. Certainly it’s an improvement 
over the past performances of other 
commercial electrics. 

The secret of the van is its low 
weight (2351 pounds, including 
960 pounds of batteries and a 163- 
pound motor) and small size (119.5 


inches long, 53 inches wide, 64 
inches high). Even though it’s only 
about as big as a VW Beetle, it has 
plenty of cargo space behind the 
rear seat. And it can carry 900 
pounds. 

Starting an Electra Van is no 
more difficult than turning on a 
light switch. No matter how cold 
or wet the weather, the motor in- 
stantly kicks over at the flick of a 
key. It’s silent until you push your 
foot down on the accelerator. Then 
the whine of the control unit cuts in 
and you're off. 

The Electra Van costs $7000, but 
as production increases, that is ex- 
pected to drop to $5000. At the mo- 
ment, the vehicles are being sold 
only in large orders. They should 
be available to individual consum- 
ers in about a year, according to 
the manufacturer, Jet Industries, 
Inc., 4201 S. Congress, Austin, Tex. 
18145.—John Lustig 


Cost of operation in 
different locations 


Per Per 100,000 

kWh mile miles 
Seattle $0.0092 $0.0037 $ 370 
San Francisco 0.0289 0.0113 1130 
Los Angeles 0.0416 0.0162 1620 
Austin 0.055 0.0199 1990 
New York 0.0913 0.0356 3560 
National average 0.05 0.0199 1990 


superform 


Heat and pressure 


shape metal panels 


Heated Supral panel for fighter-aircraft ejec- 
tion seat is held by rising bed against fixed up- 
per plate. Forming die moves up through open- 
ing in bed below to stretch panel, while com- 
pressed air in chamber above shapes soft 
(at 450* C, superplastic) metal around die. 


By DAVID SCOTT 


Think of a refrigerator door liner 
or the plastic-bubble packaging of 
many store products when you cast 
a covetous eye over the hand- 
built Aston Martin Lagonda. That's 
because the aluminum-alloy body 
panels are made by a technique 
that's similar to the vacuum-form- 
ing process used widely in the 


packaging  industry—except that 
here the material is metal, not 
plastic. 


Called Superform, the technique 
is a real breakthrough for low- 
volume production. It employs spe- 
cial Supral alloy sheets and a 
unique forming process developed 
in Britain by Tube Investments. 
The metal is heated to a super- 
critical temperature and becomes 
rubbery or superplastic. It can be 
shaped over a single die, with air 
pressure squeezing it snugly into 
the contours. After cooling and 
hardening, the alloy assumes all the 
mechanical properties of ordinary 
aluminum, and can be welded, 
painted, or electroplated. 

Superform cuts costs in the pro- 
duction of specialist cars like the 
Lagonda. The tools can be easily 
machined cast iron instead of the 
costly stamping presses and 


à 
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Aston Martin Lagonda awaits its Superform skin in British 
factory (left). Flange on roof section (held by author Scott) 


matched pairs of dies in high- 
quality steel that are needed for 
conventional sheet-metal forming. 
Tooling costs, a major expense in 
mass production, are cut to one- 
twentieth. In addition, very com- 
plex shapes can be made in one 
operation, by one tool, as one piece 
—instead of fabricated assemblies 
built from many parts, each re- 
quiring its own press tools. 

The TI Superform factory (Box 
150, Worcester WR3 8TR Eng- 
land) is already making a variety 
of aluminum-alloy (six percent 
copper, 0.5 percent zirconium) 
parts in limited quantities. These 
include an exhaust-pipe heat de- 
flector for Lotus cars, acoustic 
panels for silencing Perkins diesel 
engines, a fuel-tank filler cowl for 
a British Leyland bus, and experi- 
mental headlight reflectors for 
Lucas. Other components are for 
aircraft, office machinery, electronic 
equipment, and architecture. 

Manufacturing the Supral panels 
is simple. The Supral sheet is first 
heated in a rig that resembles an 
electric pants-presser; at 450° C, 
it becomes superplastic and can be 
stretched ten times its original 
size without fracturing. It is then 
edge-clamped in a special press, 
where the forming die rises up 


is used to clamp panel in forming press; it's easily trimmed. 
Above, Lagonda dressed—in 17 Supral panels. 


through an opening in the bed be- 
low (see photo above) and slowly 
thrusts into the soft metal like a 
fist pushed into a rubber balloon. 

At the same time, 150 psi of 
compressed air in a sealed chamber 
above wraps the soft metal skin- 
tight over the former—or, when a 
hollow die is used, blows the metal 
into the cavity. Feed rates of the 
die are very slow, and the forming 
process may take five minutes or 
longer. 

The Lagonda production rate is 
only one car a week, but the use 
of 17 different Supral panels—for 
such parts as the roof, doors, and 
fenders—means considerable sav- 
ings. 

The aluminum-sheet body sec- 
tions of standard Aston Martin 
models are hand-wrought over steel 
formers—a time-consuming affair. 
The Supral panels are not only 
easier and faster to make, but also 
require far less grinding and polish- 
ing for a top-quality surface finish. 

“Superform makes economic 
sense for production runs of 100 to 
10,000 pieces,” says Ian Buchanan, 
Superform’s managing director. 
“Then the low tooling costs out- 
weigh the extra cost of the special 
alloy and the long cycle time for 
one part.” Ks] 
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SPECIAL 
INVITATION 
TOINVENTORS 


If you have an invention that you are plan- 
ning on offering to manufacturers on an out- 
right sale or royalty basis, the booklet we 
olla free may be valuable in saving you 
time and money, whether you present vour 
invention to manufacturers vourself or em- 
ploy us to help you. 


We are specialists in helping inventors sub- 
mit their inventions to manufacturers. We 
are in contact continuously with scores of 
manufacturers from coast to coast, and we 
are well informed which manufacturers may 
be interested in your particular kind of in- 
vention. Our service is designed to do all 
those things the average inventor lacks the 
knowledge or facilities for doing, or does not 
have time to do. We prepare your letters, 
folios, duplicate drawings, handle correspon- 
dence, a the firms. We have been serv- 
ing inventors for over 20 years. 


For our service we charge a fee and if a 
manufacturer expresses serious interest in 
vour invention, vou mav, if you so desire, 
employ us on a commission basis to assist 
vou and/or your attornev in negotiating. 


We are not patent attornevs, and if vour in- 
vention is unpatented we encourage all in- 
ventors to consult a patent attorney as to 
rights, searches, patentability. If vou do not 
know a patent attorney, write us and we will 
tell vou how to obtain the names of all U.S. 
Patent Attorneys in your area and vou can 
make vour own choice. 


The free booklet you can obtain bv merely 
sending us your name, contains such infor- 
mation as royalty rates paid by manufac- 
turers, and manv other subjects about in- 
venting. It also discusses the methods of 
presenting vour invention to manufacturers, 
whether you employ us or do it yourself. 


If vou wish to write us for answers to anv 
questions you may have, please do. We make 
no charge for consultation. (But please do 
NOT send drawings or models. Send vour 
name and address on the coupon below. 


MAIL THIS COUPON —4 


j Mr. K. O. Kessler, President 
Kessler Sales Corporation, 
Dept. D-72, Fremont Ohio 43420 


Please mail me a copy of your FREE Booklet | 
explaining how to go about selling my inven- 
tion. It is understood that this does not obli- 
gate me in any way to use your service, 


1 


Name 


Street Address 


i City Statea Zi. — 
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TAKING CARE OF YOUR CAR 


By RICH 
CEPPOS 


Science, 380 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Madison Ave., F 1001 
if we use it. If two or more readers send in the same usable tip, the one 


New York, We'll pay you $25 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


3adis1no 
INSIDE 


Rotating radial tires 


If you must move a radial tire from one 
side of the car to the other, or from the 
trunk to a side opposite where the tire 
was originally, be sure its direction of 
rotation is the same as before. In most 
cases this will entail reversing the tire 
on the rim, as few rims are reversible. 
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insíalling Chevy fuel pumps 


When installing the fuel pump on Chevy 
V8's, you must be sure that the pump's 
push rod is at the top of its slot, so it 
can seat properly on the pump arm. If the 
rod slips down to the bottom of its slot 
in the block, it won't contact the pump 
arm and could crack the cylinder block 
when the engine is turned over. Use a 
dab of wheel-bearing grease to hold the 
rod at the top of its slot. The grease will 
dissolve when the engine warms up. 


k, 


3ais1no 


INSIDE 


The belts in most radial tires take a 
"set'" after installation; reversing the 
tire's direction of rotation will cause in- 
creased noise and vibration, and will 
likely reduce the tread life due to an 
increased buildup of heat in the tire 
carcass. 


Checking brake boosters 


If your power-assisted brakes require ex- 
cessively high effort and you suspect a 
defective vacuum booster, check it this 
way: Pump the brake pedal four or five 
times with the engine off to remove any 
remaining vacuum from the power boost- 
er, Depress the pedal and hold it down 
while starting the engine. If the pedal 
drops (about an inch) when the motor 
starts, the booster is okay, and your 
problem lies elsewhere. 


Detecting transmission trouble 


Is your transmission fluid beginning to 
turn from bright cherry red to tan, even 
though you've maintained it according to 
manufacturer's specs? Check the trans- 
mission cooler and lines. Restrictions or 
kinking may be causing overheating that 
could destroy your transmission. 


Arc-welding preparation 


Planning to do some arc-welding on 
your car? Be certain to disconnect the 
battery cables. Arc-welders will ground 
to the car body and can send tremendous 
amounts of amperage through your car's 
electrical system. The most vulnerable 
component is the battery, which can 
burn out if it's not disconnected. The 
delicate electronics found in many cars 
could also be damaged by the powerful 
flow of current from the welder. 


DEALER INQUIRIES INVITED 
*Basic kit price, FOB, California 


GREAT FATHER & SON PROJECT 


-— U M A 8 Á€— A E ee 


FIBERFAB, INC., 


|- | 3461 Stevens Creek Bivd. 
san Jose, CA 95117 
FIBERFAB 


(408) 984-7510 
PS-2 


Send $1 for 8-page brochure or 
$5 for brochure and assembly manual. 


Be the envy of all your friends as the 
owner of this exotic handmade sports 
car. They'll think it costs $25,000 or 
more, but only you will really know. 

Fiberfab, the oldest and most 
respected manufacturer of custom 
sports car kits, will produce less than | 
one thousand gull wing Aztec 7's this 
year. Join the elite group of proud 
owners. Assemble one easily in your 
spare time using either VW, V8, V6, 
Corvair, Capri, Porsche, Mazda or a 
variety of optional power plants. 

Convince yourself how easy it is. 


name 


Send for complete details and informa- 
tion today. street 
City state zip 


L 


Room for 
the Whole Crowd. 


That's what you get in the 1978 models from 21’ to 2812". They're all 
Southwind. It's made for family fun. designed for families —including the 
You also get people pleasing ingenious Southwind Bunkhouse. 
new interiors. And beautiful new See Southwind '78 now at your 
exterior styling. Southwind Dealers. See just how good 
There are six spectacular Southwind an investment a motor home can be! 


For more information, write Dept. PS, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 (£5 
E | 


Protected by a Full One-Year Ownercare Warranty. 


BY FLEETWOOD 
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Electronic scorekeeper 
puts tallies on the screen 


If you’ve mastered your bowling curve, but scoring 
makes your head spin, AMF has an answer. It’s 
MagicScore, an electronic scorekeeper that offers the 
first technological change in bowling since AMF re- 
placed pinboys with automated pinspotters. 

MagicScore is a microcomputer that displays a 
scorecard on a videoscreen. Scores are entered when 
players record felled pins on a calculator-like keyboard. 
Then the computer takes over. It’s programmed to 
handle complicated scoring so bowlers can concentrate 
on their games and not their math. 

MagicScore is never stumped by Brooklyn Bridges, 
Turkeys, or league lineups. It records the pinfall for 
each frame and displays the score along with bowler 
tallies and team scores. Before adding a player's score, 
the computer waits until a strike or spare series is 
complete, but shows the extra points immediately in 
the team score. The superefficient system displays 


scores within two seconds of pinfall. A thermal printer 
gives a game printout in 20 seconds. To assure smooth- 
rolling games, flashing arrows on MagicScore tell you 
what alley to use. All players' full names appear on 


These boomerang from standing pins to the trans- 
ducers, which feed them to the computer. It decodes 
the signals and relays the data to the video scoreboard. 

MagicScore handles two lanes and replaces the con- 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and triallesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
vou can master Plan Reading— Estimat- 
ing—and the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE —see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
obligation—no salesman will call. 


Eee ee ee ins 
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CHASING! 


Pockets for nails, 
screws, tools you need 


ACTION TOOLBELT 


Keeps all the tools you 
need right with you, wher- 
ever you are working--just 
like the pros do. 10 poc- 
kets for tools and nails, 


| special compartments for 
| tapes and squares. "Super 


Swinger” swivel hammer 
loop. Rugged leather and 
man made material. Avail- | 


| able at hardware, home 
| center and department 


gift. Model ALA-427M 
Suggested retail only $1895 


WHENITWAS OFF 


I'd switch the ignition off but the 
engine wouldn't stop. Instead it 
sputtered, rocked and coughed. 
Then I discovered WYNN’S® 
SPIT-FIRE. Now my troubles are 
over, writes a happy user. Yes, 
engine "after run" caused by heavy 
carbon build-up can be not only ex- 
asperating, but downright danger- 
ous mechanically. So be kind to 
your car and yourself. Add a can of 
WYNN'S®SPIT-FIRE to your 
gas tank today. Available at lead- 


ing drug, auto and discount stores. 


THE WORLD'S MOST UNUSUAL 
DO-IT-YOURSELF CATALOG. 


store costs 

« U-Build antique furniture 

* Money making ideas, energy savin 
plans, time saving ideas, unusua 


ways to use fools, arts and crafts, 


J poor woman's section, plan for the) 
NAME. 8 à alc AGE. ! man with everything ... plus much, 
NE: | VÉ AC TION LEATHERCRAFT. UE mee T i 
CITY -STATE — ZIP Sima 5340 E. Harbor, Commerce, CA 90040 Send $1.00 for Catalog to Dorsay, 


Attn: The Poor Man, Bre P5278 
240 Kinderkamack Rd.. Oradell, N.J. 07649 


the screen. ventional score desk. Many bowling alleys across the * 
To fully automate the system, there’s an optional country are now installing the electronic scorekeeper, 
acoustic pin-sensing device that operates like sonar. which is made by AMF bowling products, Westbury, 
Both sides of the alley’s pin area are lined with trans- N.Y. So if you can't score a Turkey, MagicScore may 
ducers. After a hit, they send out inaudible signals. be right up your alley.—Rochelle Chadakoff 
“MY ENGINE RAN 
STOP TOOL 


CHICA®® TECH/School for Builders Eua | stores. Look for the red | 
Cages conte» Michigan Ave. Rore“ I | tag for your FREE Action 


| ~> gq TE S me. 


sa OR Dre, M mn 
SOTA Re a laa 
ES 


MESSA A Pw --— 7 Nes ASS. Sot SM e 
etus rent, eG y TUR 


s M Tavlor. sanlar: $ represe native and : 
E 2 wn = boutique owner, is all business when she’s on the _ 
=~ road. But Tilt-Wheel | Steering lets her enter and | ; 
pai pad her car like a lady. . 
a. - Convenience and comfort are | what Tilt- Wheel 

Sols allabout . - 


First of all, Tilt-Whee! moves up out 


-o of the way to help make getting in and | - 
e ae easier. Then, it ot ies to drivers of 

= all sizes—short or tall, slim or portly. 
—  —.. You simply select the most comfortable |— 
position for you. | 
"e You can even change the position of 


Saginaw 


poen E SONS 
Sew serc. Sass Sa 


the wheel as you drive to make long tips n more "s 8 
relaxing. | oe 
Some GM cars also offer Tilt & Telescope _ | 
Steering. With it, vou can move the wheel toward — 
Non Or away from you, as well as up and down, -n 


for even greater comfort. 


comfortable demo nstration. 


General Motors S Corporation 


Tilt-Wheel Steering is available on : = : | 
GM cars, light-duty trucks and vans. See — 
your General Motors dealer for a very pur 


Saginaw Steering Gear Division E : ee 


PS leisure-home pian 


Your pick of 
roofs for 
solar panels 


By AL LEES 


A glance at the painting of the front of the house 
(above) and our sketch of the rear (below) makes 
clear why Home Building Plan Service calls this one 
Sun-Seeker. The entire house is designed to provide 
any site with an ideal roof area for applying solar col- 
lectors—whether for a water heater or for a supple- 
mental heating system (see box, page 130). Orienta- 
tion of roof-mounted collectors is critical, since opti- 
mum winter heating occurs when they face due south, 
with less than 15-degree deviation to east or west. 
The multiple roof planes of this handsome contem- 
porary let you face any side south, since all four sides 
present an optimum roof pitch for collector-mounting. 

The plan further adapts itself to solar siting with 
its novel window treatments. If you choose to face the 
front wall (above) to the south—mounting collectors 
Continued 


As one example, 
we've sited the house 
so the living room— 
and longest roof plane 
—face due south. 
Plans you buy show 
collectors applied to 
each of the roof 
pitches; you select 
best application for 
your site, build or buy 
collectors to suit. 
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You can’t trust 
a machine 

to make a. 
. great knife. 


People make great knives. Machines 
can't. Each Schrade Old Timer is made with 
over 100 hand operations. And each hand 
operation is carefully inspected. For 
== | a great knife you can trust. The 


/| SCHRADE! " ^ 
z=! SChrade Cutlery Corp., Old Timer 
New York 12428. by Schrade 


= MADE WF URA m | 
pum ome. rut 


Cabinetmakers Contact 
Cement has the permanence 
and strength of acrylics and 
it works great. 


Dick Carey, Professional Cabinetmaker 


“When I heard about the accelerated aging test let me know when it's ready to bond, it's also 
Elmer's? developed for their new Contact Cement, easier to use. 


| was convinced Cabinetmaker's would be as And it cleans up with plain warm water, which is 
tough and suave and permanent as anything | pretty easy. 
y i had ever used. Oh. Another thing. New Cabinetmakers goes up 


to twice as far as conventional solvent- 
based contact cement and has no 
harmful fumes so you don't have to 
= , worry about fires. 
Tarna It's no wonder things 
DUIS are so much easier for 
NE | AA me now. 


gm ® 


! Elmers When results count. 


LES z e Er D sedi E They pu t 
| " ' two laminates - 
ina 220° E test oven "€ faust days. The laminate 
they'd glued down with Cabinetmaker's stayed 
down. It’s a real acrylic. | 

Of course, since new Cabinetmaker's goes on 
with a brush or a roller, and dries crystal clear to 
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RIGHT 


When you make your vacation plans, 
think “Travel South USA." Follow 
the southern sun to some of the 
finest golf and vacation territory in 
the U.S.A. Treat yourself to the spe- 
cial southern hospitality of 11 


Where do you find 
America’s best golf and 
family vacation places? 


HERE. 


"Travel South USA” states: Ala- 
bama, Arkansas, Florida, Georgia, 
Kentucky, Louisiana, Mississippi, 
North Carolina, South Carolina, Ten- 
nessee and Virginia. 


Get our TRAVEL SOUTH booklet on Golf and Family Vacations. 
Send this coupon with 35¢ to cover postage and handling to: 


— OECD ë= ë M ë 


| TRAVEL SOUTH USA Name 

Lenox Towers 
| 3400 Peachtree Road, N.E. Address 
| Atlanta, Georgia 30326 


- BUILDING 
CLEANING 


CLEANS BUILDINGS CHEMICALLY 


Proven system instantly 


cleans any brick or stone. $485.00 
Now you can clean homes and PROFIT IN 
buildings — any brick or stone ONE DAY 


surface, aluminum or wood 
siding, steel and concrete, etc. 
— with a low-cost chemical 
system that removes years of 
grime instantly and harmless- 
ly. Simple method. No skilled 
labor required. Just apray our 
exclusive chemical on the sur- 
face and rinse it off with cold 
water, 


NEWEST, FASTEST-GROWING, AND MOST- 
PROFITABLE SERVICE BUSINESS IN THE WORLD! 


THE MARKET IS ENDLESS... 

Q Brick, Stone and Aluminum — SEE 
Siding Homes 

e Commercial Buildings, 
Store Fronts and Signs 

e Industria! Factories and 

ants 

@ Schools, Churches, Hospitals 

@Government and Municipal 
Buildings 


“Completed cleaning 
a home in one day 
an d earned that 


amt. 
—Richard V. 


3 : "All last month I 
@ Smoke and Fire Damage grossed over $1000 
e Graffiti Removal per week.'' 
@ Mildew, Moss, Algae —John H. 


Removal 


GET STARTED NOW! 


Join our team of trained 
professional dealers. 


Aa a dealer your only inves L- 
nk is in mpecinlized equipe 
ment and chemicals. You will 
be thoroughly trained in neque 
ment operation, sales 
ting, gii anal manage- 
ment, We supply everything 
you reed. It's an exciting new 
industry with high-potential 
athe tine earnings, Send far ile- 
mila. 


THIS IS NOT A FRANCHISE NO FEES OR ROYALTIES 
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YOUR "HIGHEST" PROFIT 
OPPORTUNITY FOR 1978 


THE DEMONSTRATION 
SELLS INSTANTLY ! 


Es 


a-— — G— —— a— —Á ee o A—A—X M EA -— ee ee 
Write or call Mr. David À. Sheridan (216) 292-4727 


NATIONAL SURFACE CLEANING CORP. i 

4959 Commerce Parkway. Cleveland, Ohio 44128 
"Cleaning Ihe Face of fhe Nation" PS 9 1 

Mama b 


|| Address | 
poculo i — A E LA 
Cay EL 3 


Solar-panel roofs 


[Continued ] 


Solar Schematic lets you 
adapt system to 
other leisure homes 


You don't need to order plans for 
this particular house to buy and 
use the HBPS schematic. On four 
big (18"x30") plans sheets, solar 
basics are summarized, as are in- 
structions for calculating the size 
system you'd need for your home 
(new or existing). There's also 


illustrated data on collectors, stor- 
age tanks (water's the transfer me- 
dium), heat exchangers, siting for 
best solar exposure—and tips for 


working with local heating engi- 
neers (the schematic was prepared 
by a certified pro). The Sun-Seeker 
is used as an example (on sheet 4) 
to show how solar capabilities can 
be computed for a specific house 
in your area. The solar system de- 
tailed on these sheets is based on 
the one built and tested at Langley 
Research Center, described else- 
where in this issue. It's intended 
to supplement any forced hot-air 
system, and should provide about 
40 percent of the heat required for 
any home. You can order the 
schematic for $10 from the ad- 
dress below. 


on that upper roof—the summer 
sun will be shaded from the boxed 
bedroom window and the canopied 
windows on the entry deck. The 
lower winter rays, however, will be 
welcomed, to help with the heating. 

Equal attention has been paid to 
the interior detailing of this house, 
beginning at the entry that keys 
traffic to all the first-floor rooms. 
It's just a few steps to the U-shaped 
kitchen and to the bath shared by 
the downstairs bedrooms. 

A spacious deck—built of 2x4 
western lumber on edge—is shared 
by one of the bedrooms and the liv- 
ing room. The exterior is finished 
with western-wood board paneling. 

The master bedroom, up an open 
staircase, has its own skylighted 
bath. A vaulted ceiling covers both 


the bedroom and the living room. 


How to order your plans 
One set of construction plans for the 


Sun-Seeker is $75; four sets (for build- 


ing, financing, and permits) are $100. 
A copy of the Solar Schematic (box 
above) is sent free with four-set orders. 
A building-materials list is $10. Specify 
plan 920-1 for house with basement, 
920-1A without. Orders and inquiries to: 
Home Building Plan Service, 2235 N.E. 
Sandy Blvd., Portland, Ore. 97232. 


Saw guide 


Making an angled cut with a port- 
able circular saw? It’s awkward to 
line up the blade with a layout line 
while holding a protractor guide in 


position (top photo). Solution: 
Add a “kerf indicator” to the guide 
arm. If the guide is channeled steel, 
glue an inch-wide hardboard strip 
in the channel and cement a panel 
of hardboard to the strip’s under- 
side. Notch this panel to give the 
protractor arm full swing. Let the 
panel extend wider than needed, 
then trim it to exact width by run- 
ning your saw along the guide. Wax 
the top so the sole plate will ride 
easily over it. For a nonskid base, 
paint the underside with a rubber 
composition.—W. Waggoner 


BUBBLE 
3 LEVEL 


UPLATE 
~" MAGNET 


TIN PLATE 
GLUED 
i - 


Drill level 


If your drill case has a flat, level 
top, you can drill accurate, 90-de- 
gree holes without using a try 
square. Cement a replacement bub- 
ble for a carpenter's level to a flat 
magnet, and glue a piece of thin- 
gauge tin at the center front of the 
drill’s top. Stick the magnet on the 
tin, keep the bubble centered, and 
your holes will be true.—H. Wallin 


A Candle Can 


Tell You a Lot About 


Great Wine. 
Or Great Whisky. 


2 You can prove Old 
1 Forester has a unique 

| taste without even 

| putting it to your lips. 

| The same way experts 
L| prove it with wine, 

. by color. 

"Nue onim For example, when 
held to: a TU a Le should glow a deep 
purple. A Bordeaux, brick red. 

Two different colors, two different tastes. 

When held to a candle, a great whisky should 


be rich, burnished gold. The color of Old Forester. 


The golden glow assures you Old Forester 
will taste like no other whisky in the world. 

That every sip will be mellow, full-bodied 
and perfectly smooth. 

What's more, Old Forester gets this color 
and taste solely from the unique way it's matured 
in our charred oak barrels. 

Its made naturally, like Great Wine. 

But there's another way to test Old Forester's 
superiority that's even more conclusive. 

Taste it. 


The Great Whisky h Made Like Great Wine. 


Kentucky Straight Bourbon Whisky. 86 or 100 Proof. Brown-Forman Distillers Corp. Louisville Ky 1977. 
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INSULATE. . . WEATHERSTRI 


WITH A 
nE DANS VPEBATEN 


SHOOTS A STAPLE 


WHEREVER YOU'D DRIVE A NAIL! 


FASTER! CHEAPER! BETTER! 


You'll save up to 30% on fuel bills 
when you insulate and weatherstrip your 
house with an Arrow T-50 Sae Gun. 
You save your own energy, too — as 
well as labor costs! It's a breeze — 
one SQUEEZE and you've nailed it! 


AVAILABLE AT ALL THESE 
PARTICIPATING STORES: 


Ace Hardware 

Agway Stores 

American Hardware Stores 
Carter Lumber 

84 Lumber 

Grossman's 

HWI Stores 

K Marts 

PRO Hardware Stores 
PRO Mart Home Centers 
Sentry Hardware Stores 
Sutherland Lumber 

True Value Hardware Stores 
Trustworthy Stores 
Western Auto Stores 
Wickes Lumber 

Woolco 


And at all Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 


LM ELO LOL OL ON OM D 


Aanow FASTENER COMPANY Inc. 


271 Mayhill Street, Saddle Brook, M. J. 07662 


In Canada: 6505 Metropolitan Blvd. East, Montreal HIP 1X9 Quebec 


The Standard of Excellence 
By Which All Others Are Judged 
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HOUSEPOWVER CLNC 


By EVAN POWELL 


Solar success story 


For two years, | have kept a close eye 
on a solar home, called Spectrum II, that 
was built within two blocks of my own. 
The builders, brothers Randy and Mike 
Granger, spent years studying solar 
power before forming their firm, Helio 
Thermics, Inc. (10 Delores St., Green- 
ville, S.C. 29605). Their work impressed 
the proper agencies sufficiently so that 
full instrumentation was provided. 

Helio Thermics is now building solar 
homes all across the country, and Spec- 
trum || has sailed beautifully through 
one of the region's hottest summers and 
coldest winters. 

Spectrum || was designed from the 
ground up to make full use of solar 


energy for space and water heating and 
natural ventilation for cooling. The over- 
all approach is to use a very simple col- 
lector in conjunction with an elaborate 
control system. 

Air, taken directly from the collector- 
attic, heats the house. There is one blow- 
er for the entire operation. The control 
system uses eight modes of heating and 
cooling to cover a wide range of ambi- 
ent conditions. Auxiliary heating can 
take several forms, from duct-mounted 
strip heaters to a solar-assisted heat 
pump, depending on location and energy 
availability. 

In cooling mode, outside air is vented 
into the house when the outside temper- 
ature is cooler. Auxiliary cooling is pro- 
vided by a 6000-Btu air conditioner. 

Spectrum Il really works. And its full 
instrumentation is helping us gain the 
practical technology we need to make 
present homes more energy-efficient and 
to lead us to the super-efficient homes 
of tomorrow. 


Another water saver 


| have continued testing bathroom water 
savers since my recent report [PS Aug. 
77], and one of the best water-saving 


shower heads | have come across is the - 


Deluxe Saver Shower. The head is a 
small plated-brass assembly with shut- 
off valve. Aeration in the system gives 
you a sharp, tingling shower, and water 
consumption is only two to 2.5 gallons 
per minute. 

The Saver Shower sells for $9.95 from 
Metropolitan Watersaving Co., Inc., 
5130 MacArthur Blvd. N.W., Suite 106, 
Washington, D.C. 20016. 

Draining a 


ed refrigerator 


When my Westinghouse RJK 63 frost- 
free double-door refrigerator defrosts, 
the condensate collects in and under 
the food bins instead of running down 
to the drain pan. | tried to run a wire 
through the drain tube, but couldn't get 
it past the first inch or two. 

A. Blayne, Westbury, N.Y. 


Condensate drains are typically a tube 
with a funnel-like inlet. In many 
cases, a float or flapper is used to pre- 
vent the entrance of moisture-laden air 
into the food compartment. It can be 
blocked by a large food particle or by 
algae in the tube. 

First, try to determine the cause of 
the blockage (a dental or mechanics’ 
mirror can help). If the obstruction is 
hard, it's best to remove the condensate 
pan and try to push a wire or pipe clean- 
er up from the bottom. Algae can be 
cleared through from the top; then fol- 
low with a tablespoon of household 
ammonia to prevent future formation. 
Remove the float, if present, before 
cleaning. 


...and a dishwasher 


My KitchenAid dishwasher has trouble 
in the drain cycle after the first washing. 
In order to keep the unit from overflow- 
ing on the rinse cycle, my wife must 
run the control around to reactivate the 
pump; otherwise too much water re- 
mains. Once the pump gets going, ev- 
erything is okay. 

5. C. Guess, Spokane, Wash. 


4 | 


Sounds as if the trouble is electrical. 
Borrow or buy a VOM and check the 
timer contacts that energize the pump, 
being certain that the timer is positioned 
where the pump doesn't work, but 
should. If the timer contacts are okay, 
disassemble and inspect the pump; the 
rubber impeller might be expanded. 


Better furnace vent 


| have followed PS articles about home- 
furnace efficiency with interest, particu- 
larly those concerning outside venting. 
It seems to me that if cold outside air is 
used in the combustion chamber, ener- 
gy from the flame must be used to heat 
it to the exit flue-gas temperature. | 
think it would be better to use cold out- 
side air at the draft regulator, but then 
use wasted chimney heat to prewarm the 
supply air to the combustion chamber, 
as shown in my diagram (below). 

E. J. Bernet, Charlottesville, Va. 


In most homes, using outside combus- 
tion air improves combustion efficiency 
regardless of the method used. But in a 
closed system, it's true that there can be 
a reduction in flame temperature if intake 
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l] 
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A 
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AIR FOR —— 
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air enters the burner directly from out- 
doors. A system of preheating intake air 
is probably the best solution. It occurs to 
some extent in the Lennox system [PS, 
Feb. '77] and in open systems, where 
intake air is put into a furnace room or 
crawl space and mixes with warmer 
room air before entering the burner. 


Gas-dryer problems 


| have had to replace the glow coil and 
both the pilot and main valve coils on 
my Kenmore gas dryer. Cost with labor 
was $46. The burner still is not working. 
Can it be replaced with one that uses 
only a glow bar and main valve [PS, Jan. 
76]? 

B. H. Roystal, Hamburg, N.Y. 


The swap is possible but impractical due 
to cost. Your present glow-coil burner 
doesn't waste gas as a standing pilot 
will. It sounds as if you may have en- 
countered some “parts swappers." | 
would ask for proof that the parts were 
defective. They can easily be checked 
with a VOM. Then l'd go elsewhere for 
future repairs. 


Got a home-equipment problem? 
Write to Evan Powell, Housepower, 
108 Morningdale Dr., Greenville, S.C. 
29609, giving appliance make and 
model number. Sorry, but questions 
can't be answered by mail. 


SEE NORIH 
CAROLINA FOR JR 13€ 


Directory of Accommodations 878 Calendar of Events. 


The North Carolina Teel Package helps you "e your picaran bafra you 
get here. Its full of facts and details about where to go, what to do when you get 
there, and where to stay. And its yours for the price of a stamp. 

Now, just where are you likely to find a better vacation bargain than that? 


Siate Zip 


NORIH CAROLINATRAVEL PACKAGE 


North Carolina Travel, Department 799 Raleigh, N.C. 27699 


^A America's Choice. _ 
Now it’s even more choice. 


There are more Prowlers on the even a new 32’ 5th wheel Prowler. And 
road today than any other brand of lots of new conveniences. All adding to 
travel trailer. the solid value and style that is Prowler, 

Just stop by your Prowler Dealer. Look for Prowler's new beige and 

You'll see why! brown exterior. You'll be seeing a lot of 


Especially in the new Prowler. It's been them on the road. 
completely restyled for 1978. There's And one of them could be yours. 


For more information, write Dept. PS, Fleetwood Enterprises, Inc., Box 7638, Riverside, CA 92523 į 
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Hammer- 
triggered 


stud driver 


I can drive studs into concrete 
with a single swing of the hammer. 
And so can you, once you know the 
trick-the new Remington Power 
Hammer. This gunpowder-actuated 
stud driver is something like the 
Remington 473 Stud Driver [P5, 
Feb. '76], but with two big differ- 
ences: 

First, you “fire” this tool by 
striking the firing pin with a ham- 
mer. With the 473, you squeeze a 
trigger. Second, it costs just $29.95. 
The 473 costs more than $140. De- 
spite the big price difference, the 
new tool will do everything the more 
expensive one will do. It will drive 
studs from 94 inch to 21/5 inches long 
and fasten just about anything to 
concrete, even to steel. Furring 
strips, electrical boxes, conduit, mail 
boxes, iron railings—all go up in 


seconds. 

Like the 473, the Power Hammer 
is UL-listed and safe to use. It 
won't fire unless you give the firing 


Take some of the 


heat off your heating bills! 


pin a very solid blow, and then only 
if the muzzle is firmly pressed 
against the work. There’s no way 
the rig will accidentally fire into the 
air. The rubber grip has a flaring 
collar surrounding the firing pin to 
protect your hand from the ham- 
mer if you hit the pin off-center. 
Safe as the tool is, wear ear and 
eye protection. The Power Hammer 


can send concrete chips flying, and 
according to my tests, it puts out 
about 118 dBA at ear level. 

Many hardware stores now carry 
it and the necessary power loads, 
studs, and steel washers (used 
when fastening soft materials). 
Studs, loads, and washers sell for 
$1.89 a 10-pack from the dealer.— 
A. J. Hand 
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ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 
100 Picture-Packed GIANT PAGES 
Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar. picture molding, 
- cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 


Catalog & Wood Samples Only $1 
. Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world's most glamorous 
veneers—Rosewood, Satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 


mi 


DAP '33' Glazing Compound makes Butyl-Flex® Caulk handles those 
airtight, watertight seals between tough exterior sealing jobs with 
window glass and wood or metal ease. Ideal for caulking around 
sash. Shuts out drafts, dust, mois- windows and doors, siding joints 
ture. Seals in conditioned air in and chimney flashings. Reduces 
summer. Outlasts ordinary putty heat loss. Lasts 5 times longer than 
by years. ordinary caulks. 


DAP is a registered trademark Depend on fix-up products 


of DAF Inc t 5 


Mail ad NOW tor product- 
packed new money-saver Catalog 


CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461 


[] Enclosed $1 for Wood Samples 
& Woodworkers Catalog. [] Catalog Only 
($1 Refunded) 50¢ 


DAP Inc., General Offices: 
Dayton, Ohio 45401 
Subsidiary of Plough, Inc. 
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T-TIME JOBS 
WITH FULL-TIME PRIDE. 


Serving 16 hours a month, and two full weeks a year in the Army Reserve can earn you a 
good extra income. 
It can earn you an extra good feeling, too. Pride. Because, as an Army Reservist, you’ll be 
' working to better your country and community, as well as yourself. 
And we have hundreds of jobs to choose from, in many fields. Qualify, and you can learn 
. medical technology, surveying, or automotive mechanics, just to name a few. 
You'll have to spend some months of full-time duty away from home. First, eight weeks 
at basic training. Then, an average of two to four months at an Army school to learn your skill. 
But you'll find it's time well spent. Because, when you come home, you'll have not only a 
part-time job with full-time pride, but a skill you can use in civilian life; too. For more 
information, send the attached postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


| THEARMY RESERVE. PART icd YOU EARN IS PRIDE 


Wood as fuel 


How To calculate 
the economics 


A high-efficiency wood 
stove may cut in half the 
cost of heating your home 


By F. S. LANGA 


If you're thinking about saving 
money and energy this winter, and 
you're not thinking about wood be- 
cause costs in your area have soared 
to $80 or $100 and more per cord, 
maybe you'd better think again. 


Consider this: It can cost less to 
heat your home with slash pine at 
$81 per cord than with oil at 53 
cents per gallon; or with red oak at 
$102 per cord than with liquefied 
petroleum gas (LPG) at 55 cents 
per gallon; or with black birch at 
$324 per cord than with electricity 
at eight cents per kilowatt-hour. 

What about your home? What 
about fuel prices in your area? 

The following tables and calcula- 
tions might seem imposing at first 
glance, but your calculations based 
on them require only three opera- 
tions: addition, multiplication, and 
division. With these tables and a 
scratch pad or calculator (the sim- 
plest four-function models are more 
than adequate), you can figure ap- 
proximately how much you'd save 
or lose by switching from your 
present fuel to wood. Here, step by 
step, is how. 


STEP 1. Read the following de- 
scriptions and find what most near- 
ly matches the wood-burner you 
have or plan to use. If you don't 
have specific plans for burning 
wood, try using the figures for air- 
tight or high-efficiency stoves in the 
following tables. These types pro- 
vide the best return on your fuel- 
wood dollars and will give you the 
greatest opportunity to make sub- 
stantial savings over your present 
fossil fuel. 

Simple fireplaces are ordinary 
metal or masonry units with stan- 
dard grates. 

High-efficiency fireplaces are 
equipped with efficiency-boosting 
devices such as Heatilator-type 
internal ductwork, or hollow grates 
through which air or water is circu- 
lated. 

Box stoves are freestanding metal 
wood-burners that completely en- 
close a fire. All wood stoves, from 
expensive cast-iron kitchen ranges 
to low-cost, sheet-steel cabin warm- 
ers, fall into this category unless 
they conform to one of the follow- 
ing two descriptions. 

Airtight stoves feature tight-fit- 
ting draft controls and seams that 
either are welded shut or packed 
with a ceramic material. Stoves of 
this type, such as the popular Ash- 
ley or Riteway models, burn the 
wood very slowly and effectively. 

High-efficiency stoves are those 
with built-in heat exchangers and 
scientifically designed internal flow 
patterns. Stoves such as the Jótul 
burn the wood from end to end, 
and send the hot smoke through the 
heat exchanger in an efficient S- 
shaped pattern; vortex stoves spiral 
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the smoke to the flue; downdraft 
stoves burn their fuel upside down, 
drawing flammable gases given off 
by the heated wood through a bed 
of coals for complete combustion. 
All stoves of this type are expen- 
sive but, in terms of fuel economy, 
well worth the extra cost. 


STEP 2. Make a list of the 
woods you'll be burning. If you 
don't know which woods are avail- 
able in your area, you can easily 
find out by calling a wood dealer 
listed in newspaper ads or the Yel- 
low Pages, calling your county 
forestry agent, asking a knowl- 
edgeable friend, or taking to the 
woods with a field guidebook for 
trees. 

If you can buy “straight” cords, 
that is, cords made up of only one 
wood species, simply note what that 
species is. But if, like most people, 
you can obtain only mixed cords 


TABLE |: Useful Btu (millions) per cord 
of wood dried eight months 


Apple, black birch, dogwood, hickory, hop hornbeam, live oak, locust, 


persimmon, shadbush, slash pine, yew 


made up of a number of different 
woods, make a list of all the woods 
contained in a typical cord. For 
example, the list I’ve made, based 
on an average cord available to me, 
looks like this: 


Wood type % of cord 
American beech 0.60 
Paper birch 0.20 
Red oak 0.10 
Hop hornbeam 0.05 
Miscellaneous 0.05 


STEP 3. Use Table I below to 
find the net heat output of your 
combination of wood and wood- 
burner. (The table takes into ac- 
count the gross fuel values of the 64 
listed species and the efficiencies of 
the listed wood-burners.) 

If youll be burning straight 
cords, simply find your fuel-wood 
listed at left in the table and read 
across to the column headed by the 
type of wood-burner you'll be using. 
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American beech, American hornbeam, black ash, black walnut, longleaf 
pine, red ash, red oak, rock elm, sugar maple, white ash, yellow birch, 


yellow pine 
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Cherry, holly pine, juniper, loblolly pine, nut pine, paper birch, 


shortleaf pine, spruce, tamarack, western larch 


19 475 5.7 9.5 11.4 


American elm, bald cypress, black gum, chestnut, Douglas fir, grey birch, 


magnolia, Norway pine, pitch pine, red cedar, red maple, 


sycamore, white cedar 


Alder, balsam fir, black spruce, black willow, butternut, catalpa, 


hemlock, ponderosa pine, Sitka spruce, tulip poplar 


Aspen, balsam poplar, basswood, cottonwood, noble fir, 
sugar pine, white pine 


15 3.75 45 7.5 9.0 


1.3 3.25 3.3 6.5 7.8 


Example: À cord of apple yields 2.3 million Btu when burned in a simple fireplace, 5.75 million Btu when 
burned in a high-efficiency fireplace, 5.9 million Btu when burned in a bo: stove, 11.5 million Btu when 
burned in an airtight stove, and 13.8 million Btu when burned in a high-efficiency stove. 

Woods grouped together produce roughly the same amount of heat per cord. 


À cord contains about 85 cubic feet of usable solid fuel. 


introducing stereo, 
now in concert with cassette. 


Tell your GM dealer you 
want a Delco AM/FM Stereo 
with Cassette, and we'll have 
you up to your ears in music. 

You'll hear the highs, the 
lows. You'll be surrounded 
with sound that's full and 
clear. Almost as if you were 
sitting front row center at 
your favorite concert. 

That very special sound 
is a big reason for ordering 
your new GM car or truck 
with a Delco-GM factory 


sound system. That way, you 
know your new stereo was 
GM-designed for sound 
performance in your new 
vehicle. 

And, depending on which 
car or truck you buy, you 


Deico 
EJ [El 


Division 8 General Motors 
Kokomo, Indiana 


can choose from Delco-GM 


tape systems in a variety of 
combinations: 8-Irack with 
AM radio, 8-Track with 
AM/FM stereo, 8-Irack with 
AM/FM stereo and CB and 
our new AM/FM stereo with 
Cassette. 


See and hear them at your 


Cadillac, Buick, Oldsmobile, 
Pontiac, Chevrolet or 
GMC dealer. 

For the sound of GM, tell 
your dealer "Delco" 


Ifyou ever wanted to build an 
d. Nows the time 


aooo o ODEL 120-K DO-IT-YOURSELF-CASE KIT 


m O FACTORY DIRECT 
SALE PRICE 


When purchased with movement (extra). 
Or, case kit alone $109.50. 
REG. FACTORY DIRECT PRICE $129.50. 


NOW’S THE TIME TO BUILD AND SAVE! 


Yes, now you can build the grandfather clock you've always wanted 

and save hundreds, thanks to Emperors limited-time factory direct 

sale. Emperor Clock Company is the world's largest manufacturer of 

grandfather clocks and this huge sales volume allows us to offer the 

beautiful Model 120-K in solid 3⁄4” cherry at $30.00 less than our regular 

factory direct price. Plus, you actually save hundreds more because 
| when your clock is finished, it compares with those retailing at up 
to $750. Don't miss this fantastic opportunity! Order your Model 
120-K kit now and save. 


Pot a 


ok 
MODEL 120-K. ..A READY-TO-BUILD HEIRLOOM 


Model 120-K is designed with all the graceful elegance of a treasured 
heirloom. You'll enjoy the proud feeling of accomplishment that comes 
from building this lovely heirloom-quality timepiece, 
and it's a project that is easier than you might think. 
The kit comes to you ready-to-build with all pieces 
professionally pre-cut from handmatched solid 34" 
Pennsylvania cherry, a hard, strong and close-grained 
: wood. All kit pieces are sanded smooth on both sides for 
accurate fit. All miters, mortises and tenons pre-cut. (For those who 
prefer, kits may be ordered unmitered.) Divided swan neck and finial, 
waist and dial face doors, dial frame and sculptured basefront 
pre-assembled. Complete assembly instructions and all hardware 
included. No woodworking experience or special tools necessary. 
Each piece may be reordered separately. 


MONEY BACK GUARANTEE DETAILS AND FEATURES 

If for any reason you are not OF MODEL 120 

completely satisfied, return e Stands a full 6' 2" tall 

in original shipping carton Solid %" kiln-dried cherry 
within thirty days for prompt Four full-turned hood columns 
refund. No questions. No ex- All frames dowel constructed 
cuses. Deep-carved molding 


Full-length waist door 
EMPEROR 


Built-in floor levelers 
| Deluxe brass-finished hardware 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 


OF GRANDFATHER CLOCKS 


ORDER NOW! OFFER ENDS MARCH 31, 1978 


Model 120 
Solid 3*4" Cherry 
74" x 169" x 10" 


© 1978 Emperor Clock Company 
All Rights Reserved 


Emperor Model 100-M movements, man- 
ufactured by a fourth generation of West 
German clocksmiths, are made to our 
rigid specifications from the highest 
quality solid brass, with pinions of hard- 
‘ened steel. Fully assembled movements 
include weights, solid brass weight shells, 
brass bob, pendulum and chimes. . 

- Movements have two sets of musically- 
tuned rods. One set sounds the historic 
Westminster chimes: four notes on the 
. quarter-hour, eight on the half-hour, 
. twelve. on the three-quarter-hour and 


_ Sixteen on the hour. The other set sounds 
-. a Big Ben tone on the hour. 

<- Emperor dials are also manufactured i in 

- X West Germany by a renowned dial-mak- 


<- ing firm, famous for their solid brass 


EMPEROR MOVEMENTS AND DIALS 
FOR MODEL 120-K Made in West Germany of Solid Brass 


ONE WEEK * WEIGHT DRIVEN * WESTMINSTER CHIMES 


-` Because each movement bears the Em- 
-peror name, itis thoroughly tested in our - 
: quality control room before being ship- 

- ped to you. We proudly stand behind our 


_dials are known and valued everywhere . 
for their lasting accuracy and depend- 
ability. Don't risk buying anything less. 


sions of the 100-M movement: Tempus 
Fugit (TimeFlies) and Moving Moon with 
classic lunar calendar. Both are solid 
brass and brush-finished with black ser- 
pentine hands. Antiqued filigree span- 
drels frame the d al ring which has black 
Roman numerals. 


name 100%. Emperor movements and 


A. 100-M Movement with — 

— Tempus Fugit Dial $119.50. 

B. 100-M Movement with 
Moving Mioon Dial $134.50. 


Installation and adjustment is a simple 
operation following the step-by- stop in- 


structions agers’ MOVEMENT CARRIES 


A ONE YEAR WARRANTY 


E. erpttsmanship. There are two dial ver- 


ORDER NOW! OFFER ENDS MARCH 31, 1978 
ORDER FACTORY DIRECT WITH THIS FORM 


ALL ORDERS SHIPPED 2 TO 3 WEEKS * SHIPPING CHARGES COLLECT 


Emperor Clock Company, Dept. 55-U Please Check: New Customer O 
Emperor Industrial Park, Fairhope, Alabama 36532 Previous Customer O 


| QTY. |iTEM No. - DESCRIPTION _ | wr. | REG.PRICE | SALE  [ENTENSION] 
[ — [ mos2 [Please send kit unmitered o ooo 


Model 120-K Solid %" Cherry Do-it-Yourself Case Kit | 
with purchase of either movement (priced separately below)| - $129.50 — $ 99. 50 


13229 | Model 120-K Solid %" Cherry Do-It-Yourself Case Kit 
| i $129.50 $109.50 


without purchase of movement (priced separately below) 
18304 | Model 120-A Solid 34" Cherry completely finished clock 
with Tempus Fugit Dial, Westminster Chimes . $384.50 
$399.50 


18288 | Model 120-A Solid *4" Cherry completely finished clock I— 


. 11463 Model 100-M Movement complete with Tempus Fugit Dial, | 
Westminster Chimes for Model 120-K 


11445 | Model 100-M Movement complete with Moving Moon Dial, 
Westminster Chimes for Model 120-K — | | 


We accept personal checks 

ENCLOSED $ ( ) CHECK ( ) MONEY ORDER 
CHARGE TO MY ( ) MASTER CHARGE (. ) BANKAMERICARD/VISA 
ACCOUNT NUMBER 


| with Moving Moon Dial, Westminster Chimes 
$119.50 


: of suo | l1 - 
TOTAL $ 


Alabama residents 
only, add 4% sales tax $ 


GRAND TOTAL $— 


Master Charge 
Inter Bank No. 
_|(above your name) 


| NAME 

ADDRESS 

CITY 

TELEPHONE NUMBER... ~ — — — ——— — 
~% VISIT OUR FACTORY SHOWROOMS MON.-FRI., 8 A.M. TO 5 P.M., EMPEROR INDUSTRIAL PARK, FAIRHOPE, 


STATE ZIP 


(For delivery notification on completed clocks only.) 


Wood as fuel 


[Continued] 
| - 5 4 . Wood type % of cord x Figs. from = Actual Btu TABLE |i: Useful Btu per fuel unit 
The number listed at the intersec table | (million (millions) for fossil-fuel and electric furnaces in good repair* 
tion represents the amount of heat, — hc "M Fuel Unit Yield** 
à ETTE ' j ; ! merica i n = " 
in millions of Btu, that your ymo Paper ien 0.20 * i 16 = 223 No. 2 fuel oil, Gallon 91,000 Btu 
un 4 1l 1 ed oak 0.1 x 12.6 = 1.26 iquefied petroleum gas allon : Biu 
will deliver when burned in the Hop hornbeam — 0.05 x 13.8 — 0.69 Natural gas Cubic foot 750 Btu 
wood-burner of your choice. Miscellaneous — 0.05 x 114 = 0.57 Electricity Kilowatt-hour 3410 Btu 
For mixed cords, use the list EN TM topai moans yearly professional servicing, in- 
Eis ] 6 cluding thorough internal cleaning, lubrication of 
you made in step two and the col Btu/cord blowers and pumps, barometric adjustments of draft 


umn in Table I that indicates 
the type of wood-burner you'll be 
using. Look up each wood on your 
list and jot down its Btu per cord. 
For example, I have a high-efficien- 
cy stove, so that's the column in 
Table I I'd use. Then, looking up 
each of the woods listed in step 
two, I'd write: 


So each of my mixed cords, 
burned in my efficiency stove, de- 
livers about 12.36 million Btu in 
my home. Find your mixed-cords' 
average Btu output the same way. 


STEP 4. Table II lists the four 
standard home-heating fuels and 
the normal Btu per gallon, cubic 
foot, and kilowatt-hour that these 


controls, etc. (electric furnaces excepted). 
All forced-air systems assumed to have unobstructed 
ducts and filters. 

**Yield — Btu delivered inside home. 
normal stack losses. 


STEP 5. Divide the figure you 


Allows for 


got in step three (Btu per cord) by 


the figure you just got from Table 


II (Btu per fossil-fuel unit). Your j 


answer (the quotient) tells you 
how much of your present fuel it 


Wood type % of cord Figs. from Table | : 

American beech 0.60 12.6 million Btu/cord fuels produce when used in stan- would take to match the heat out- 
aper birch ; 11.4 million Btu/cord END = x | ; s A | 
Red oak i 0.10 12.6 million Btu/cord ‘mm en =a Again, as in pem put of your combination of fuel- , 
op hornbeam ; .8 million Btu/co rm | r m s 1) | 
Miscellaneous 0:05 114 million Btu/eord = jee  emciencies are = already wood and wood-burner; or, in other 


To find the fuel value of a mixed 
cord, multiply the percent-of-cord 
figure times the figures from Table 
I, then add the individual results 
(sum of the products). This sum is 
a guide to how much heat the 
mixed woods will deliver when 
burned in these proportions in a 
given wood-burner. Here’s how it 
works for my woods. 


taken into account. 

Write down the Btu per unit 
for the type of fuel you now use. 
This is the figure against which 
wood’s heating ability will be com- 
pared. 

For instance, my home has an 
LPG furnace, so reading the lique- 
fied-petroleum-gas row from Table 
II, I would note 68,250 Btu per gal- 
lon. 


words, your woods’ 
equivalence. Here’s how it works 
for me: 


Fig. from step three 


= = il-fue’ 
Fig. from step four Fossil-fuel 


equivalence 


12,360,000 


68,250 = m 


So, I'd have to burn about 181 
gallons of LPG to get the same 
amount of heat as that produced 


fossil-fuel . 


This 78 Winnebago 
gives you two extra feet of comfort. 
At no extra cost. 


Last year, our lowest-priced full size motor 
home measured 21 feet in length. This vears Brave 22RG 
is actually two feet longer, several inches wider —but 
still at the same low price! 

This thrifty new Winnebago isn't just bigger. 
its better. We put that extra space to very good use. To give 
you a bathroom with separate shower compartment. 
Larger galley with double sink and backsplash plus more 
cupboard space. A choice of three forward seating 
arrangements: standard dinette. lounge chairs and table. or 
couch with pedestal tables. 

Other added values include a rear fold-down bunk. 
AM radio. window screens for driver and passenger. 
and more. All wrapped up in a sleek new streamlined 
exterior. And all of it, remember. for no more than last 
vears list price. 

This year. value is the word for every Winnebago 
from the compact Minnie Winnie to the long. luxurious 
Elándan II. Look up your nearest Winnebago dealer 
in the Yellow Pages and go see him now. 

You can drive a bargain with us. 


There are a lot of reasons wby you'll sleep better in a Winnebago. 


Wood as fuel 


[Continued] " | 
Box STOVE 
Pick a stove that ngs Ok 
by one of my mixed cords burned delivers more Btu =~), ues v 
in my high-efficiency stove. Or, to } i —— ale), — 
put it another way, each of my Wood-burning efficiency of con- Herm x = J 


ventional box stoves (top, right) 
can be enhanced by airtight and 
high-efficiency designs that burn 
wood slowly and recirculate gases. 


mixed cords saves, or replaces, 181 pares aa 
gallons of LPG. 
STEP 6. If wood-burning is to 
be economical, then the fuel-wood nan 
i obviously must cost less than the E E cra sed ating 
fossil fuel it replaces. 

Take the figure you just found 
in step five and multiply it times 
the unit price you are now paying 
for that fuel (include all temporary 
surcharges, fuel adjustments, and 
k so forth). 

Your answer tells you the maxi- 
mum allowable price you can afford 
to pay for a cord of your wood; beat 
that price and you’re on your way 
to saving money. For instance, each 
of my mixed cords replaces 181 gal- 

» lons of LPG. At my region's price 
of 55 cents per gallon, this is worth: 
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Meroe Rode 


JØTUL TYPE 


ASHLEY TYPE 


181 gallons 1 55¢/gallon $99.55 


So each of my mixed cords re- 
places $99.55 worth of LPG. There- 
fore a mixed cord I can buy for 

at TOO RR a. 7 t — 
> less than $99.55 saves me m TN ee ene UT ^: — 
Contin ued on page 150 
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Splicing a wire 


EN rt oti Ei Tu. 
Insulation should be removed to expose 
each wire. The clean, bare wires should 
then be crossed like this. 


i 


Solder is applied to the heated connec- 


tion. After melted solder wets joint thor- 
oughly, let joint cool. 
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Wires are then twisted together to form 
a strong mechanical link—an important 
preparation for a soldered splice, 


Shrinkable tubing is used to insulate 
the splice. Heat from a match or solder- 
ing tip makes the tubing shrink tight. 


What to know before you 
reach for your gun (or iron) 


By RAY HILL 


Radiator leaking in your car? Need 
to connect a resistor to a printed 
circuit board? Solving these prob- 
lems is easy if you know how to 
solder. It's an easy-to-acquire skill 
that lets you make many electrical 
and nonelectrical connections quick- 
ly and securely. In fact, soldering 
is so easy to learn that your first 
attempt will probably be successful 
—if you follow the proper steps. 

First let's take a look at the two 
types of solder you'll be using— 
rosin-core and acid-core. Both are 
the same on the outside—a soft sil- 
very wire made of tin and lead. 
Both have a hollow core filled with 
a flux. Flux removes the oxides from 
the metals to be joined, allowing 
the solder to make a secure bond. 

The difference is in the flux. 
Solder core that contains acid flux 
is used for nonelectrical connec- 
tions. Because of its corrosive na- 
ture, acid-core solder should never 
be used for soldering electrical con- 
nections. Rosin-flux solder is used 
for that. 

Solder is made of tin and lead 
for two reasons—flow characteristics 
and cost. Pure tin would make a 
better solder joint, but the solder 
would be much more expensive. 
And for general-purpose soldering, 
the improvement in quality would 
be immaterial. Also, tin and lead 
mixed together melt at a lower tem- 
perature than either tin or lead 
alone. 

The tin-lead ratio of solder var- 
ies. Two common types sold in 
stores are 60/40 (60 percent tin, 
40 percent lead) and 50/50. One of 
these two should be used for gen- 
eral-purpose electrical and non- 
electrical soldering. 

Most metals around the home 
and shop can be soldered easily. 
These include brass, bronze, cop- 
per, lead, nickel, silver, and tin. 
Steel can be soldered, too, but you 
must take care to get the joints very 
clean and to apply sufficient heat 
to them. Don't bother trying to 
solder aluminum or cast iron. It's 
tough to do a satisfactory job on 
these. 

Solder alone is very weak, so 
joints to be soldered should be me- 
chanically strong. Solder should be 
thought of as the final binding of a 
joint, not as the primary means of 
strength. Any joint that will have 
a lot of stress applied to it is not a 
candidate for soldering. 

Continued 


For outstanding 


engineering achievement in television, 


General Electric has won an Emmy. 


The National Academy of Television Arts and Sciences has honored General Electric 
for‘ The First Application of the Vertical Interval Reference (VIR) 
Signal System to Television Receivers: 


which uses the broadcaster's VIR signal to auto- 


The VIR signal was designed by a TV industry 
committee to correct distortions in the TV color 
signal as it passed from network sources, through 
communications systems, to homes. The develop- 
ment of VIR was a big step in color broadcasting. 

The next challenge was to design a TV set that 
could use it. General Electric developed the VIR 
Broadcast Controlled Color System. And won an 
Emmy for being the first to use VIR in TV sets. 

GE VIR color sets have computer-like circuitry 


THIS IS GE PERFORMANCE TELEVISION 


GENERAL( 


matically adjust color and tint, sixty times a 
second, on many 4mm I UC 
programs. | 

You owe it to your- B 
self to see GE VIR § VIE 
rains bue Ht CONTROLLED 
new set. See a dem- B. SALE COLOR 


à j 
onstration today. 3 Pe OA 
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Unpack the bag containing your inflat- 
able Avon dinghy from trailer or RV. 
Assemble the parts and begin inflating 
boat with easy-to-use Avon foot pump. 


Dinghy is inflated and ready for 
thwarts, splash guard or outboard. 
Dinghy is constructed of rugged hypalon 
reinforced with super strong nylon im- 
pervious to sun, gas, oil, even battery acid! 


Into the water and ready to go! Go 
fishing...skin diving...or just explore! 
Your Avon is steady and ready to go 
when you are! 


Choose from 16 Avon inflatable boats. 
Write for free color catalog. 


P 


E 


Imtra Corp. 151-J4 Mystic Ave., Medford, Mass. 02155 
Inland Marine 79-J4 Jackson St., Wilkes-Barre, Pa. 18701 
Seagull Marine 1851-J4 MeGaw Ave., Irvine, Calif. 92705 


Soldering basics 


[Continued] 


* | Pencil iron, bottom, is great for solder- 
| ing small connections. Larger iron top 


| Soldering wire to a terminal 
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Wire is placed in terminal as shown. 
Back tabs are then bent around insula- 
tion and wire is soldered to terminal, 


Sweating copper pipes 


Clean adjoining surfaces with steel 
wool. Then wipe away any residue with 
clean piece of paper. Don't touch pipes 
with your fingers; this causes unwanted 
oxidation or oil deposit. Apply an acid 
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or gun are for larger jobs. Gun's big ad- 
vantage is that it heats very quickly. 


wire. Next, more solder is added to front 
tabs where they touch the wire. 


flux to both surfaces, then slip the pipes 
into place. Lay acid-core solder on joint; 
heat outside pipe with a torch, as shown. 
When pipes get hot, solder will melt and 
be sucked in. 


Soldering basics 
[Continued] 


The tabie top 
power shop. 


Basically what happens when you 
solder? 'The joint is heated enough 
to melt the solder so that it flows 
over the joint. The heat is re- 

moved, the solder cools, and the 
joint is finished. Small solder joints, 
such as a resistor in a circuit board, 
may take little more than a second 
to complete. 

For a good solder connection, the 
surfaces of the metals to be joined 
must be clean before you apply 
solder. Any dirt or corrosion should 
be removed with steel wool or fine 
emery cloth. Clean the surfaces to 
be soldered until they're bright and 
shiny. Even then, invisible oxides 
will be present, but the flux in the 
solder will remove these. | 

To apply solder you need a 
soldering iron or a soldering gun. 
The basic differences between the 
two are these: The tip of the 
gun reaches soldering temperature 

Continued 
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Finished job should look like this. When 


soldering any electrical connection, use 15 inch cutting throat— Allows room Ball bearing motor 
" only rosin-core solder. formaneuvering workpiece. — 45V, 60 cycle, AC, 
Blade guard — Also acts as d essel 
guide and holds workpiece poem — 71 ist runni 
to the cutting table a AX quiet running, long, de- 
! hw 1 M pendable service. 

risiede irj ak Power takeoff—For 
—Delivers 3450 sanding disc, buning 
cutting strokes wheel and flexible shaft 
per minute. Can that lets you carve, 
be mounted in 3 grind, sand, polish, more. 
positions for cutting 
regular or long stock. 
Adjustable table 
-—Movesup and down. 


Tilts 45°, right or left, 
for bevel cuts. Locks at 
90° angle. 


Dremel Deluxe Moto-Shop 
includes accessories for 
cutting, carving, grinding 
and polishing. 


f | 


A Helping families to create...together. 
See your hardware, hobby or craft dealer or write Dremel Mfg., 
Div. of Emerson Electric Co., Dept. F102, Racine, WI 53406. 
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books show you how to SAVE by doing it yourself. 


105. COMPLETE IK OF WOODWOR 3 by Rosario 
Capotosto. 2000 iene by- -step illustrations make you a 
master of every woodworking technique plus wood identifi- 
cation, selection, purchasing, handling . . . working with 
hand and power tools (portable/stationary). Retail $13.95. 


085. lm "T^ un 
by Evan Powell. How to repair dozens a large are small 
appliances including toasters, fry pans, sewing machines, 


skillets, refrigerators, more. Over 500 how-to pictures. 
Retail $12.95. 
101. WOODWORKING PROJECTS FOR THE HOME (from 


Popular Science tem de ‘Construction plans for more 
than 100 projects—tables, desks, chairs, storage units, 
much more. Retail $11.95. 


056. | | PAIR Y OI VN CAR by 
Richard Day. How to prevent car r troublet, pinpoint trouble, 
fix it. 900 step-by-step illustrations, charts. Retail $12.95, 


091. H "O BUILD PATIOS AND | ! by Richard 
Day. Illustrated plans; Brseadttee for building any-size 
deck or patio. How-to for brick, stone, concrete, wood, 
pebble mosaics, barbecues, lighting, furniture, fencing, 
more. Retail $6.95. 


074. HOME GUI ! LAWNS AN IDSCAPING by 
Bruce Cassiday. How to improve — maintain your 
grounds all year, Step-by-step how-to for trees, shrubs, 
ground cover, lawns in every climate. Retail $6.95. 


POPULAR SCIENCE BOOK CLUB 


3UIDE by Max Alth. Quick, safe answers for correcting 

and coping with minor and major problems: burst pipes, 
locked doors, blackouts, faulty wiring, leaks, floods, 
more. Indispensable tips. Retail $6.95. 


| a "aun Burton’ Bimer, 'Comolete "Griftetruttion 
Slane, drawings and photos for patios, fences, terraces, 


walls, walks, steps, outdoor furniture, pools, garden 
houses, trellises, planters, more. Retail $12.50. 
142. > CAR MAINTENANCI ID RE 3 by Paul 


Weissler. A- to-Z i car-care Aiga « simplified, How: to rw tune- 
ups, trouble-shooting, emergency repairs. Retail $6.95, 


097. T-YOURSELF PLUM G by Max Alth. How to 
do every nli: job sion i pom from fixing a leaky 
faucet to installing all the plumbing in a new house. 471 
show-how illustrations. Retail $11.95. 


109. BASIC HOUSE V 3 by Monte Burch. Everything 
you need to KNOW T to install, repair, improve and trouble- 
shoot the entire electrical system of your home from 
setting up an intercom to planning all the wiring for a new 
house. Over 500 illustrations. Retail $10.95. 


084. o! | 
I'd R. J. De Crletetora. "Evarythhig : you heed” to 
know p work with stationary and portable power tools. 
1500 close-up photos, construction plans, jigs. Retail 
$13.95. 


POPULAR SCIENCE BOOK CLUB members 


(regularly up to $54.80) 


when you join the Popular Science Book Club 


And then keep saving up to 60% on 

books covering a wide range of subjects... 
home improvement and repair, house-building, 
cars and car repair, home workshop, appliance 
repair, electronics, how things work, home 
protection, mathematics, masonry and 
carpentry, modern technology, science, 

space and more. 


* The Popular Science Book Club regularly offers custom- 
written books to its members. These are specially 
commissioned books written by the leading authors in 
the popular science field on all the subjects of greatest 
interest to members. Men like Jackson Hand, Ro 
Capotosto, R. J. De Cristoforo, Richard Day, more. 


These books are offered at 
discount exclusively to 
Popular Science Book Club 

| members. Nobody else can 

i get these books at the 

! discounts available to Club 

|; members. And, in addition 

to these Popular Science 

. original books, you're offered 

| the best books on home- 

owner's how-to subjects from 


| 
| | |! allother publishers. These 
| | | | books are available at the 
Find out how to put up wall paneling easily same giant discounts: up 
with clips, hooks, nails. to 6092! 


As a joining member of Popular Science 
Book Club you get any 4 of these books 
(worth up to $54.80) for just $1 plus postage 
and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a special Club bulletin 
describing the coming selection and alter- 
nate books available. If you want the Main 
Selection, do nothing; it will be sent to you 
automatically. If you do not want the Main 
Selection, or want Alternate Books, or no 
books, simply indicate your wishes on the 
form that comes with the bulletin and return 
it to us by the date shown. You will always 
have at least ten days in which to do this, but 
in the unlikely event that you don't, and you 
receive an unwanted selection, you may re- 
turn it at our expense. 

BIG DISCOUNTS. All books in the Club are 
offered to you at discounts up to 60% and 
sometimes more. Yet virtually all books 
offered are identical to the original publish- 
ers' editions. Same paper, binding, jacket— 
same everything except price. 

You get first choice (and it's always your 
choice) of the best new, often hard-to-find 
do-it-yourself books at the biggest bargains 
available today. You also get first choice of 
special custom-written books — commis- 
sioned specially by the Club — and offered 
to the membership only at discount. 

Your only obligation is to take just two 
more books within a year. You may cancel 
membership any time after that. What a great 
way to build a valuable library of the best 
new do-it-yourself books published today— 
from the best name in the business, Choose 
your four books for a dollar today! 


Soldering basics 


[Continued] 


quickly, maybe in 10 seconds; the 
tip of an iron may take as long as 
10 minutes. On the other hand, the 
tip of a soldering gun has small 
mass, so its heat reserve is small. 
For big jobs, such as soldering a 
seam in a radiator, it can not pro- 
vide enough heat. The soldering 
iron can, because of its larger mass 
(which is why it takes longer to 
heat up). A torch can also be used 
for bigger jobs. 

Heat is also related to wattage. 
A small pencil iron in the neigh- 
borhood of 25-40 watts is ideal for 


Soldering a radiator-tank seam 


Iw 


er. 
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Clean joint with steel wool. Then apply 
acid flux with clean brush or piece of 
paper. Never apply flux with fingers. 


Soldering a crack in tubing 
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Clean tubing with emery cloth. Apply 
acid flux to crack. Apply heat to work 
(center), letting solder wet crack well. 
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working on tiny components found 
on printed circuit boards. For a big 
job, though, such as repairing a 
seam in a radiator tank, you'd want 
an iron of much higher wattage, 200 
watts or more. 

Before soldering, the tip of your 
iron or gun should be tinned, for 
maximum heat transfer from the 
tip to the work. Most tips sold to 
consumers are copper. If a copper 
tip is dirty or corroded, clean it with 
a file, emery cloth, or steel wool un- 
til it is smooth and shiny. A new 
tip should be smooth and shiny. 
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Heat seam with soldering iron; place 
solder in seam. Move tip slowly along 
seam, following closely with solder. 


we be i 


Finished job is at right. On many joints, 
it's wise to use additional flux—available 


in stores that sell solder—besides that 
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Starting with a clean tip, let the 
gun or iron heat up with the solder 
held against the tip as it heats. 
Hold the solder against the tip un- 
til it melts and wets the tip 
thoroughly. Then wipe the excess 
solder off the tip with a damp 
sponge or cloth, taking care not to 
burn your fingers. Now you're ready 
to solder. 

The tip should be retinned from 
time to time— whenever it gets dirty 
or when the solder doesn't flow on 
the tip and cling to it but merely 
rolls off in balls. . 

How do you actually apply the 
solder? The procedure recom- 
mended by most experts is to let 
the tip of your iron or gun heat up, 
then place the broadest portion of 
the tip against the joint, for maxi- 
mum heat transfer. Touch the sol- 
der to the point at which the tip 
and work meet, letting the solder 
melt around the joint. Remember, 
the work must get hot enough to 
melt the solder so that it wets the 
joint thoroughly. Remove the iron 
and solder as soon as the solder 
covers the joint. Don't move the 
joint until the solder cools. 

A good solder joint is bright, 
smooth, and silvery, with the edges 
feathering out to the surrounding 
area. A bad connection, the result 
of a joint not getting hot enough 
to melt thte solder thoroughly, will 
look lumpy and dull in color. Be- 
ginners will gain from practicing on 
old wires or other simple connec- 
tions. 


e 


found in so 
flux to solder a joint, remove any flux 
residue, to avoid corrosion. 


Four of America’s 


Last Great Antique Buys: 


The Round-Top 
Schoolhouse 
Clock 
(Style 14) 


$110.00 


The Ring Octagon 
Schoolhouse Clock 
(Style 13) 


$115.00 


We urge you to take heed. These are truly the last of the 
Great Old Clocks. At our low price, you may never see 
these values again. Authentic circa 1900 antique school- 
room clocks, like the kind that once ticked happily away 
in the front parlours, general stores and one-room schools 
of America's childhood. Lovingly restored and in 100% 
running order. Each is unique— yours will be numbered, 
registered to your family or whomever you designate and 
accompanied by a handsome Certificate of Age and 
Ownership (suitable for framing). Order now, to avoid 
disappointment. When these clocks are gone, they're 
gone forever. 


€ Clocks, we believe, will appreciate many times in 
value in the years to come. 
€ Certificate of age, authenticity and ownership. 


e Fully re-conditioned 8-day keywind movement, brass 
pendulum, key. Counts each hour in deep, melodic 
tones. 


e Finely polished and carefully restored hardwood case, 
approx. 22" H, 13" W, 4?" D. 


e Sturdily cartoned and shipped to you UPS insured. 


Genuine Circa 1900 Antiques. 
When they're gone, 
they're gone forever. 


E Uu CEA 
a dd j 


Wodiligcodg y 


Ee I gs MIN - oe 
i EN v 


"a a 


ax T = Qd 
A aer im! "c 


The Fancy 
Schoolhouse 
Clock 
(Style 12) 
$125.00 
The Classic 
Double Scroll Clock 
(Style 15) 
$115.00 


FOR FASTER SERVICE ON CREDIT CARD ORDERS 
call (914) 248-7031 9 a.m. to 5 p.m. (E.S.T.) 
Visit our Showroom, just | hour from N. Y.C. 
EM 8 Pony Express System 
dx. * 2986 Navajo St., Dept. PS-220, Yorktown, N.Y. 10598 
Gentlemen: Please send me the following clock(s) (state qty.): 
The Round-Top Schoolhouse Clock (Style 14) (2 $110.00 
_____ The Ring Octagon Schoolhouse Clock (Style 13) $115.00 
_______ The Classic Double Scroll Regulator (Style 15) $115.00 
— — —— The Fancy Schoohouse Clock (Style 12) $125.00 
(add $6.00 for each insured delivery.) 
If these clocks are to be Gift orders, please attach a separate sheet of paper 
stating the name the clock is to be registered to, and name and address for 
shipment. We will enclose a gift card at your request. On multiple orders, 
be sure to specify who gets which clock. 
My check is enclosed for $—— (N.Y. State residents add 5% tax.) 
I prefer to charge my (check one) 
[] American Express LJ Bank Americard 


-— —— — -—À í-— u— — — -— — 


[] Master C uid 


Account No.. m ue. EP ration Dae... - — 
SINN a  u—— — G Án eee —— HR 
Mr./Ms. ——— —" —— ———— pae 
BOC... em oa a = 
City_..._. ae State. — -—-—— Zip- — | 


Wood as fuel 


[Continued from page 139] 


For example, I can buy wood for 
about $50 per cord, and step six 
showed that this cord produces the 
same amount of heat as $99.55 
worth of LPG. I'm cutting my fuel 
bills in half by heating with wood 
instead of LPG. 

Let's examine a completely dif- 
ferent example and, for simplicity, 
compress the previous six steps into 
two. 

A homeowner now heating elec- 
trically at eight cents per kilowatt- 
hour wants to know if he can save 
money heating with an Ashley 
stove (an airtight) and burning the 
following woods at $100 per cord: 


Wood type % of cord = Table | airtight = Actual Btu 
; "us (million) (millions) 
tu/cord 


Yellow birch 0.30 x 10.5 = 3.15 
Red ash 0.25 Xx 10.5 = 2,625 
Red cedar 0.15 x 8.5 = 1.275 
Aspen 0.10 x 6.5 = 0.65 
Elm 0.10 x 8.5 — 0.85 
Spruce 0.10 x S55 = 0.95 
9.5 
million 
Btu/cord 


Since this homeowner presently 
uses electric heat, he'd check Table 
II to find that there are 3410 Btu 
produced per kilowatt hour. Then: 


9,500,000 


3410 — 2786 
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Thus each of the cords listed 
above, burned in an airtight stove, 
replaces 2786 kilowatt-hours, worth 
$222.88 at eight cents per kilowatt- 
hour. In other words, each of these 
cords, which he can buy for $100, 
gives him the same amount of heat 
as $222.88 worth of electricity. 

Even at $100 per cord, then, this 
homeowner will cut his fuel bills 
more than half by switching to 
wood. 

So you can see that even at $80, 
$90, or $100 and more per cord, not 
only can you save money, but the 
savings can be substantial. All it 
takes is the right combination of 
fuel-wood and wood-burner. 

Of course, you have to consider 
the convenience of your present 
fuel against the complications of 
buying, stacking, stoking, and regu- 
larly visiting the woodpile. 

If you found that your choice of 
wood and burner wouldn't save you 
anything, try working through the 
tables again, using the high-efficien- 
cy-stove figures in your calcula- 
tions. You may find enough saving 
there to completely offset the pur- 
chase price of such a stove. Gs) 


Laminated chips, no more than 0.04 mm 
wide, cram a code into seven layers. 


Microtaggants 
-tiny colored chips 
identify products’ origin 


A Congressman recently blew up a 
car and an old house in the name of 
science. The explosives were laced 
with something extra: 3M's Micro- 
taggants, tiny plastic flakes used in 
minute quantities as tracers in semi- 
solid and solid materials. 

"We know this has great impli- 
cations for the security of the coun- 
try," said Rex D. Davis, director of 
the Bureau of Alcohol, Tobacco 
and Firearms (ATF), which con- 
ducted the tests ( Congressman Jo- 
seph P. Addabbo lit the fuse). “In 
a criminal bombing, those materials 
wil tell detectives immediately 
what kind of explosive was used, 
who made it, even the plant shift 
and date." According to ATF, 1978 
is the target date for nationwide use 
of tagged explosives. 

The telltale particles identify 
manufacturers by a color code. Each 
chip has seven plastic layers, which 
are visible under a low-power micro- 
scope. Each layer shows one of 10 
colors; the colors may repeat, but 
never appear in adjacent layers. 
There are 300 million possible col- 
or combinations. 

The plastic material in the tags 
isn't affected by most solvents, 
bases, and acids; it can withstand 
temperatures of 350? C for almost 
30 seconds, and can take much 
longer exposure to 200° C. All 
microtaggants have a black ferro- 
magnetic layer and can be swept up 
with a magnet if they are dispersed 
in a dynamite blast. If they are 
used on a surface (in paint, for 
example), an optional fluorescent 
layer will make them glow under 
ultraviolet light. 

Mixed with paint, microtaggants 
could tag products for warranty 
purposes or to fingerprint valuables. 
And they are environmentally safe, 
says 3M. The U.S. Food and Drug 
Administration has approved them. 
—Rochelle Chadakoff 


A life-size electronic egg is placed in 
wildfowl nest with real eggs. 


Circuitry that monitors nest environ- 
ment can be seen in split egg. 


Electronic ‘egg’ 
bugs nest 

There’s no question of which came 
first—the natural egg or the elec- 
tronic one. Britain’s Slimbridge 
Wildfowl Trust, developer of the 
latter version, is not counting its 
chicks before they hatch. The 
imitation eggs are being laid in 
wildfowl nests to listen in on the 
birds, find out about their nesting 
habits, and improve hatch rate in 
incubators. 

Sensors in the “bugs” monitor 
the temperature at six points on 
the fiberglass shell, the relative 
humidity of the nest, the attitude of 
the egg, and the times the bird is 
actually sitting on it, Data signals 
are radioed by a miniature internal 
radio transmitter to a nearby trans- 
ceiver, which relays them to a 
laboratory for recording and an- 
alysis. The information gained is 
then used to simulate the natural 
nest environment for geese and 
swans in incubators. Ordinary incu- 
bators have a hatch rate of under 
50 percent, compared to the live 
mother birds’ 95 percent rate of suc- 
cess. 

The eggs were devised by Wild- 
life Trust, Slimbridge, Gloucester 
GL2 7BT, England.— David Scott 


PS readers talk back 


[Continued from page 4] 


this is just the point. Without this par- 
ticular bounce effect, the claimed four- 
to-one energy concentration would never 
be attained. 

| also noticed that no value for d 
in the small directional solar collector 
is given in the appropriate diagram or 
elsewhere in the article. The correct 
value is 3r. And finally, the equation for 
shadow width is incorrect as given. It 
should read 6 = 2 arctan r/d. 

Warner Clements, Beverly Hills, Calif. 


Walter E. Miller, Jr. replies: "Right on 
all three counts. The 2 was inadvertently 
dropped from the shadow equation. The 
value of d in the first of the three di- 
agrams is indeed 3r, and should have 
been so labeled. The four yellow light 
rays in the illustration show the two 
single reflections and the one double 
reflection you point out. The two images 
were added by the artist and / failed to 
notice the misleading effect.” 


In reference to the “Solar Collector” 
article by Mr. Miller: As you know, all 
of your readers, especially us sheep and 
cattle herders out in the sticks, are not 
bless with a PhD in everything. 

We have a few broken mirrors and 
old pipe, and would like to try Mr. 


Miller's idea—if we could figure out the 
measurements. 
E. A. Byer, Watertown, S.D. 


Mr. Miller replies: “This solar collector 
is probably most useful with a horizontal 
east-west alignment of the pipe and re- 
flector trough. If you want to use it in 
this manner, forget the equations and 
use the table printed with the "''wide- 
angle collector" figure. The 50° mini- 
mum field of view in the table is slightly 
larger than the 47* seasonal change in 
the sun's path, and will provide maxi- 
mum year-round collection. However, for 
each degree off east/west, the field of 
view should be increased approximately 
two degrees (above the 47^). After de- 
termining the field of view, select an 
available metal pipe and measure its 
radius (center to outside edge), which 
is r in the table. Multiply r by the 
factor shown in line with the selected 
field of view to determine the mirror 
width s and the pipe-center-to-mirror- 
joint distance d. For example, if you 
have a location that is 6^ off east/west, 
the required field of view is 47° + 
72° = 59°. Using 60° in the table, for a 
1-inch diameter pipe, r = 0.5", so s = 
19 X 4" = 9.5", and d = 5.5 X 0.5" 
= 2.75", The length of the pipe and mir- 
ror is not critical, but longer is better. 
The 45" angle between the two mirrors 
should be aimed at the horizon equal 
to 90° minus your latitude. This is about 
45* in South Dakota, so your mirrors 
should be vertical and horizontal." 
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$3000 in 
cash prizes in 
four categories 
Including 
SIOOO Grand 


Prize 
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March Ist is the deadline for enter- 
ing your project in the contest we’re 
conducting in cooperation with the 
American Plywood Assn. This 
year’s rules offer a choice of four 
categories, depending on how much 
plywood your project requires— 
from a half-sheet up to two full 


sheets. Last year’s entries had to 
make efficient use of a single 4-by- 
8-ft. sheet. Detailed plans for all 
twelve winning projects shown in 
our Aug. '77 issue are now available 
from APA at the address in the 
coupon: $1 for six indoor plans and/ 
or $1 for six outdoor plans. 


© PRIZES: A $1000 check will go to 
one Grand Prize winner selected from all 
entries received. In addition, $500 
checks will go to the top designs in each 
of four categories, depending on the 
amount of plywood used. An Honorable 
Mention Award in each category will 
consist of a package of how-to books 
from the Popular Science Book Division. 


e HOW TO QUALIFY: Your project 

must be constructed from a stated 

amount of APA-grade- 

trademarked plywood 

appropriate for the 

intended use: from 

14” to 34" (thicker if 

required for structur- 

al strength); exterior 

type for outdoor or 

bathroom projects, 

interior for indoor. 

Projects must be 

carefully designed for efficient layout 

on the plywood sheet or sheets you se- 

lect; parts should be scaled, arranged 

and nested to minimize waste. You may 

enter your project in any of our four 

categories, specifying which thickness 

you chose for your half (4-by-4-ft.) or 

full (4-by-8-ft.) sheet. Should you 

choose to enter the 115- or two-sheet 

category, you have the option of using 

two different thicknesses, if structurally 

justified (for example, a compartmented 

chest where a full sheet of 5$" plywood 

is used for the case and a half-sheet of 

Va" plywood for interior dividers and 
drawer bottoms). 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should re- 
main the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious proj- 
ects will also qualify if they represent 
an efficient use of the sheet or sheets 
you specify, and if they can be con- 
structed with home-workshop tools. 


@® HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the 
APA grade-trademark(s) stamped on the 
back face or edge of the plywood you 
chose. Mail this with at least one clear 
photograph (black-and-white or color 
print preferred, though color transpar- 
ency is acceptable), plus a dimensioned 
diagram of how the project parts were 
laid out on the sheet or sheets; a crude 
pencil sketch will suffice as long as it’s 
thoroughly and accurately labeled with 
critical dimensions. We also need a list 
of all materials used; grade and thick- 
ness of plywood: plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us any special construction tips you'd 
like to pass along to anyone attempting 
to duplicate your project. If no pub- 
lishable photo exists, Popular Science 
and APA reserve the right to arrange 
photography at your convenience (and 
our expense). Entries must be delivered. 
to the Tacoma Post Office Box by March 
1, 1978, and become the property of 
APA and/or Popular Science. Print the 
category you're entering (HALF, FULL, 
114, TWO) in the lower-left corner of 
your envelope (only one entry per enve- 
lope, please). No entries can be ac- 
knowledged, and none will be returned 
unless accompanied by a written re- 
quest and a self-addressed envelope 
with sufficient postage. 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prizewinning projects we 
feel our readers might want to make. 
Plans for all nine will be available from 
APA after Sept. 1, 1978. 

All prizewinners will be notified by 
April 15. Winning entries will be in the 
August 1978 Popular Science. "E 


-` SENTRY COUPON (Clip and attach to your plans sketch) 


Mail entry to: 
POPULAR SCIENCE CONTEST 
Box 2277, Tacoma, Wash. 98401 


YOUR NAME (print or type) 
STREET ADDRESS 
CITY 


|. ..-] Bescription 

of project 
Which category 
are you entering? 


| Copy the plywood- 
grade stamp here 


Sign here 


| 
| 
| 
| What thickness(es) plywood? O V4" 0 3" [] 4" D vs" O 34" 
i 
| 
| 


To qualify, entry 
must reach Tacoma address 
by March 1, 1978 


STATE. ZIP 


L] HALF SHEET 
[] 1% SHEET 


[] FULL SHEET 
[] TWO SHEET 


If other, check here [] and specify — - 
My signature certifies that this project is of my own design. 


ITS THE 


m ti : I 
if HEll 


SCORPION 133... 


from RotorWay, for over 10 years the 
world leader in ultra-lightweight heli- 
copters. The affordable, practical, presti- 
gious flying machine dreamed of for 
centuries and promised for generations. 
Less expensive than a luxury car, more 
fuel conscious than a mid-sized car and 


Send for the colorful illustrated evaluation 
package. Over 50 pages of exciting photos, 
diagrams, charts and information especially 
prepared to assist you in evaluating the 
Scorpion. Contains: specifications * design 
and construction features * operational and 
cost comparisons * The RotorWay Story, an 
extensive commentary on RotorWay and the 
history and development of helicopters 

* glossary of terms * synopsis of helicopter 
theory * principles of flight © three view 
drawings * price list © large 17 x 22 full- 
color poster * Explains RotorWay's helicopter 
owners course. ($20.00 discount certificate 
is enclosed for those wishing to purchase 
this course separately for previewing.) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


far more exciting than a sports car, the 
scorpion will change your thinking about 
transportation. For the sportsman, it 
provides accessibility to the inaccessible. 
For the businessman, point to point 
expediency. For you, fullfillment of your 
ambition for personal helicopter mobility. 


SEE HOW PRACTICAL HELICOPTER OWNERSHIP CAN BE TODAY. 


Please send my full-color Evaluation 
Package and $20.00 discount certificate, 
[] Enclosed is $10.00 

[] Charge to MasterCharge 


ee A M E A 
ACTI H Exp Date) 


Name 
Address 
City State Zip 


Ped RotorWay 
AIRCRAFT INC. 
14805 S. 1-10, TEMPE, AZ 85284 


pm 


NASCAR CHAMPS | 


Driver Cale Yarborough, 
Hall of Fame mechanic 
Herb Nab and S-K® Tools 
put it all together! 


When you want the job done right, act 
like the Great Ones. Use American- 
made quality S-K tools. 


a: z 


ANE i. , puer 


SAVE $11.29 OVER 34%* | 
5 pc. ¥in. dr. Tune-Up Set. No. 4505-77. 
dois i set eee car plugs etc. 
special tight spot -Q 
ratchet. Total value $21 99 

if purchased sepa- suggested User Price 
rately $32.88. ü 


SAVE $30.53 OVER 51%* 
20 pc. 3/8 in. dr. Socket Set. No. 4520- 
77. Handles cars, garden tractors. Total 


value if purchased $2888 


separately $59.41. 
Suggested User Price 


SAVE $13.06 OVER 43%* 


13 pc. 14 in. dr. Socket Set. No. 4913-77. 
ror acis va machines, small nuts & 
olts. Total value i ' 
purchased sepa- $1 698 
rately $30.04. Suggested User Price. 


SAVE $8.69 OVER 47%* 
5 pc. Combination Wrench Set. No. 
1705-77. Takes on jobs from motor- 
cycles to power 
mowers. Total value $959 

Suggested User Price. 


if purchased sepa- 
rately $18.28 


*All savings based on piece by piece 
purchase at suggested user prices. 


| GET WINNERS' CHOICE SPECIALS 
ON S-K TOOLS AT AUTO PARTS 
AND HARDWARE STORES 


FULL LIFETIME WARRANTY 
SATISFACTION GUARANTEED. If you the consumer 
are not completely satisfied with any tool in any S-K 
set, simply notify the place of purchase for a free 
exchange during the life of the tool. This warranty 
gives you specific legal rights and you may also have 
other rights which vary from state to state. 


—ÓLTT 
S-K l'ORESSER) 
HAND TOOL DIVISION 


DRESSER INDUSTRIES. INC 
3201 M. Wolf Rd. Franklin Park, II 60131 
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| Stockton, 


SHOP TALK 


By ALLEES 


Post-PS reading for February 


| get the impression that while readers 
of other magazines—once they've ex- 
hausted their current issue—are likely 
to curl up with a book of fantasy (mys- 
tery! adventure! sex!), the PS reader 
will probably turn to literature that gives 
him further data and instruction. It's on 
this assumption that | devote most of 
this column to books and pamphlets for 
long winter nights: 

If ycu've been wondering (as | hava) 
why Consulting Editor R. J. DeCristofo- 
ro has not been represented in recent 
issues, let me share a couple of rea- 
sons. The heavier of the two (over 314 
pounds) is titled Housebuilding Illus- 
trated and was a December selection 
of the PS Book Club. Since Ol’ Cris 
tackles, in this 644-page volume, every 
aspect of house construction, from how 
to select the site to how to apply the 
roofing, | can appreciate that he's been 
busy. He produced this one for our own 
book department, and the price is 
$14.95. | 

As if this weren't reason enough for 
slacking off on magazine assignments, 
Cris has also just published a soft-cover 
titled Handtool Handbook for Wood- 
working. It makes a fine companion for 
his famous Complete Book of Power 
Tools and is the best (and best illus- 
trated) guide to tool use l've seen, The 
big-format book (it's the size of this 
magazine) sells for $4.95 in bookstores 
and home centers, or you can order it 
direct (50¢ extra for postage and han- 
dling) from H.P. Books, Box 5367, Tuc- 
son, Ariz. 85703. 

Another delightful paperback, in quite 
a different vein, is The Flying Circus 
of Physics—with Answers by  Jearl 
Walker ($6.95, John Wiley & Sons, 
New York). The first 175 pages pose 
problems—from simple to complex— 
that demonstrate some law of physics. 
The last 70 pages, printed on blue pa- 
per, give the answers. Sandwiched be- 
tween are an extensive bibliography and 
index that add much to the book's use- 
fulness. Bet you never found physics 
this much fun before. 


Three for the hearth 


| You're halfway through the peak fire- 
place season as you read this, and if 


you've any question about whether 
you're reaping peak benefits from your 
flaming hearth, send for two free pam- 
phlets from Duraflame, Inc., Box 49, 
Calif. 95201. "Care and 
Feeding of Your Fireplace" covers 
types of logs plus safety precautions 


in fire-building. “Fireplace Efficiency 
Tips" summarizes procedures for get- 
ting the most heat from fires. 

If you want to go into such matters 
in greater depth, send $2 to Fireplace 
Report, Norwich Laboratory Inc., 14 
Prentice St., Norwich, N.Y. 13815: 
you'll receive a well-illustrated large- 
format booklet that stresses energy 
conservation (and evaluates the many 
devices and accessories now available 
to increase fireplace efficiency) without 
forgetting that fireplaces are fun; 
there’s even a page of tips on hearth 
cooking. And, oh! the controversies 
that will be stirred by the statements 
in a section titled "Misconceptions #1 
through #5"! Such as: "Pound for 
pound, all wood contains the same heat 
value, whether you burn oak or pine.” 
Or: "No metal fireplace will produce 
the heat a masonry one does.” 


Solar glazing data 


Designing your own solar collectors? 
You should write for a fully revised 10- 
page bulletin on FRP panels with a 
bonded-on weather skin of Tedlar. This 
glazing is especially appropriate for col- 
lectors since it transmits 85 percent 
of the insolation, yet is nearly opaque 
to reflected infrared radiation, creating 
an effective heat trap. Equally impor- 
tant, the manufacturer claims the pan- 
els are shatterproof and resist yellow- 
ing and surface erosion better than any 
other plastic glazing. 

The bulletin has tables and graphs 
comparing the solar performance of 
various glazings and also discusses 
fastening methods. It's free from Filon 
Div., Vistron Corp., Hawthorne, Calif. 
90250. 


New light on U-F foam? 


If you're considering having your wood- 
frame house insulated with urea-form- 
aldehyde foam this winter, you first 
might want to review the findings of 
a new report prepared for the FEA by 
the National Bureau of Standards. 

A test house, retrofitted with three 
types of insulating material (fiberglass, 
cellulouse and U-F), was thoroughly 
instrumented and monitored, and the 
results don't always jibe with our pre- 
vious reports on U-F. There's no doubt 
about its insulating qualities, but a 
winter installation may result in mois- 
ture problems—and a steady rate of 
shrinkage which, in the test house, had 
surpassed eight percent after 2614 
months. (The national association of 


U-F makers scores this report and main- 
tains that normal shrinkage should aver- 
age one-to-three percent, mostly during 
initial curing.) The 157-page report 
(NBSIR 77-1274) is $7.50 from Na- 
tional Technical Information Service, 
Springfield, Va. 21151. 

The NBS has also just published a 
pamphlet for homeowners who use oil 
heat. Titled "How to Improve the Effi- 
ciency of your Oil-Fired Furnace,” it's 
free from Consumer Information Center, 
Pueblo, Colo. 81009 (Dept. 602F). 

If your heat's electric, you need even 
more help. National Mineral Wool In- 
sulation Assn. (382 Springfield Ave., 
Summit, N.J. 07901) has just updated 
its fine booklet, "How to Insulate 
Homes for Electric Heating and Air 
Conditioning." You can get a copy by 
sending them 40¢. 


You saw it first in PS (again) 


l've just come from a Dow Chemical 
press conference promoting a new retro- 
fit use of Styrofoam TG—those extrud- 
ed, closed-cell styrene planks with 
tongue-and-groove edges that l've rec- 
ommended in past issues as insulating 
sheathing for new construction [Sept. 
"76, p. 133]. 

Dow's now proposing that these 34" - 
thick boards are ideal for nailing over 
old siding prior to a re-siding job. The 
idea won't be startlingly new to PS 
readers, who got a similar message in 
our Sept. '77 article on re-siding. 

We can't claim Dow borrowed our 
concept, however, since it's been field- 
testing such applications for two years 
on occupied test houses near their Mid- 
land, Mich., headquarters. The results 
are impressive enough for me to renew 
our recommendation that if you plan to 
re-side (whatever the prefinished siding 
you've chosen: vinyl, aluminum, steel, 
or hardboard), you're wise to first ap- 
ply rigid insulation over the old siding. 

Sidewalls of existing homes have, un- 
til now, been the main frustration of 
homeowners wishing to upgrade their 
insulation. The job involved costly and 
elaborate piercing of each stud cavity, 
so that a nozzle could be inserted (by a 
professional) to blow in loose-fill or 
the liquid-foam insulation mentioned 
above. Now, however, there's no reason 
why you can't apply an exterior rigid- 
foam envelope—whether you plan to 
do the re-siding yourself or hire a pro. 

Dow's excited about the retrofit mar- 
ket because some 50 million U.S. 
homes have underinsulated sidewalls. 
If your home was built before 1960, it 
probably has no wall insulation; homes 
erected during the '60's are likely toc 
have 11%” mineral wool batts in the 
walls. From '70 on, frame walls usu- 
ally got full-thick fiberglass (3 5"). Re- 
siding over a Styrofoam envelope, says 
Dow, can double the thermal efficiency 
of that uninsulated wall; over the '60's 
wall, it can boost efficiency 5O per- 
cent; over the '70's wall, 40 percent. 
Since 114 million homes are re-sided 
each year, this retrofit system could 
make a real contribution to national en- 
ergy conservation. Gs) 


South Carolina’s Great Vacation No.8 


- THE MOUNTAINS 


There S just one " ay —- ride the — 
Downstream. And fast. 


You've challenged the wild river — and called a truce. 
Now camp near a waterfall and let the sound of it help you unwind. 
Visit Caesar's Head. Or Table 
Rock, where the Cherokee , 
used to say a giant chieftain ` = 
dined. And Sassafras Mountain, where eae = 
the view is three states wide. We think NX 
you'll like the view into South Carolina best. ~ 
Listen. Out of the stillness echo the bugle 
and the musket, recalling battles that changed 
America's history. The unspoiled South Carolina 
mountains. Come share them with us. 


Send for your FREE South Carolina Trip Kit 
Name . l 
Address 

City 

c — S 


South Carolina Division of Tourism, Room 370, 
Box 78, Columbia, S.C. 29202 5 
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$50 to Charles Marshall of Sterling, Va., for this idea. Send yours (with 


WORDLESS WORKSHOP 


By ROY DOTY N.Y., 10017. Only purchased ideas can be acknowledged. 


T 
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SHEET METAL 
1021 Ys "n 


Ee C «WNEKMPORTANT “TOOL” 
qucm s YOU COULD OWN! 
E 


LIKE HAVING A HARDWARE STORE 
AT YOUR FINGERTIPS! 


Just about every nut, bolt, screw, washer, and cotter pin 
you'll ever need — nearly 2,000 pieces (Over 155 dozen! 
Nearly 13 gross!) all organized in one heavy-duty, poly- 
styrene cabinet! 
e No more piece-at-a-time trips to the hardware store! 
s No more frustrating searches through old coffee cans of mixed 
fasteners! 
(n D» EN e No more high prices! 
PT nar was? E^ * No more less-than-professional repair jobs! 


plu us $m andling Pir wie 
b nipping ag SAE linch) des E e 


tor or" bets shop 
LOOK AT ALL YOU GET! A FANTASTIC BUY! 


y We 
The fasteners alone are worth over $50!! 


ONE HEAVY-DUTY, POLYSTYRENE CABINET 25 HIGH-IMPACT PLASTIC TRAYS 25 PREPRINTED I.D. LABELS 


WALL-SIZE SPECIFICATIONS CHART 
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1.662 ZINC-PLATED FASTENERS 


TYPES INCLUDED ©) Pe HEAD STYLES INCLUDED THREADS INCLUDED | DIAMETERS INCLUDED 


C java M us 
Sheet Metal Screw feum Hex Nul Qu = sY AE qp & 
Machine Screw Que & 6 


EA | | es Internat Fisthead Roundhead Hex Head | — 32 20 18 m 
Wood Screw Cotter Pin O: Washer From No. 6 to 5/16 
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ane Sheet metal screws 35x D x 
e. FEAT 168 Wood screws 35x 10 to 5x ; 40 [$2 - 
380 Machine screws 3-0.5 x 10 to B-1.25 x 40 j " = 
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z 260 split-lock washers dmm to Bmm me ta 
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FREE $2.50-value Specifications Chart — shows 7246 Washington Ave. So., Eden Prairie, MN 55344 

sizes, types, head styles, etc. 

Fasteners alone worth over $50 — check out prices 
for yourself in local retail stores. 


30-day, money-back guarantee — unconditional 


Indicate type shop(s) ordering: Standard SAE (inch) 1— ^. Metric 
How many? How many? 


| 

| 

| 

| 

| 

| 

I 

C] | have enclosed my check, money order, or company purchase : 
order for $19.95 plus $3.90 ea. (MN residents add 4% sales tax). " 

C] | wish to charge it to (check (v) one): O American Express I 
OVISA O Diners Club Master Charge O Carte Blanche : 
CARD NO. ——— s EXP. DATE F^ - 
I 

| 

i 

5 

a 

i 

| 

| 

a 

E 


01389 


Credit card buyers can order by phone: 
800-331-1000 
(Oklahoma: 918-664-8300 collect) 


SIGNATURE X 
NAME 


First M.i. Last 
ADDRESS. ! ] 
Street & No. 


D.R.l. Industries, Inc. GITE __o_oo | SENE 


Metal detector [9 


uses magnetic 
pulses to find 
underwater booty 


A new method of detecting metal 
has been developed at the Labora- 
tory for Archeology, Oxford, En- 
gland. Aquascan, one of several 
models of this new breed of detec- 
tors, is the commercial outgrowth of 
the research. 

Instead of transmitting a radio 
signal, as most conventional metal 
locators do, Aquascan transmits a 
continuous stream of strong magnet- 
ic pulses. If a metal object is present 
below the search head, a magnetic 
field is induced in it. This causes an 
eddy current to flow within the 
metal, and that, in turn, generates 
another magnetic field. These sec- 
ondary induced fields are detected 
by the instrument and they produce 
the output signal, which is dis- 
played on an illuminated meter. 


Aquascan is super stable and re- 
quires no tuning after an initial 
adjustment. It's equally sensitive to 
ferrous and nonferrous metals. It 
can detect a Lincoln-head penny at 
six inches, a Colt .45 automatic 
pistol at 15 inches, and a cannon at 
eight feet—on land or underwater. 

Scotland Yard uses the new sys- 


tem when searching the drink for 
weapons or stolen property. And 
many European oil-drilling com- 
panies are using it to trace buried 
undersea pipelines. The underwater 
Aquascan is available through Re- 
search, Search & Salvage, 6140 SW 
79th Court, Miami, Fla. 33143.— 
C. M. Frederick 


Target trap 
- new shotgun tester 


Want to know how accurate your 
shotgun is? Target Trap automati- 
cally gives an instant reading of ac- 
curacy, choke, and scatter—at one 
firing. 


BUE Be 


lected and weighed by electronic scale. 
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shot passing through target area is col- 


From a fixed distance (10514 
feet), you aim at a standard paper 
target stretched over the mouth of 
a specially shaped steel box. Pellets 
penetrating the target are deflected 
by the angled inside walls and fun- 
neled into the pan of an electric 
scale. Total weight of the collected 
shot is displayed on a meter at the 
firing line and can be compared 
with the known weight of the pel- 


Percentage—shot trapped over shot fired 
—indicates accuracy of shotgun. 


lets in the cartridge. This gives the 
percentage of shot that actually 
hits the target. A remote switch at 
the firing line advances the target 
and clears the scale for the next 
round. 

Target Trap is intended for gun 
clubs, It’s $3000 FOB Sweden from 
International Coating Products KB, 
Gardesvagan 11, S-183 30 Taby, 
Sweden.—David Scott 


Send for your 
new WINTER ’78 
edition of the 


THE WORLD'S LARGEST SELECTION OF UNIQUE, FUN-TO- BUILD, 
MONEY-SAVING ELECTRONIC KITS AT LOW MAIL ORDER PRICES! 


F i 
Ai Tv x md Ws LP WE L 
* PN ` li 


illustrated 
and fully 

described kit 
products 


Select from these performance-proven 


Find out how Heath’s design ex- 
cellence, engineering expertise, 
product performance and reli- 

ability can mean BETTER 

VALUE in all your electronic 
products. Choose a Heathkit 
product — you can build it 
and service it yourself. 
It's EASY! It’s FUN! 

Its BETTER! 


lines of BETTER VALUE electronics... 

HI-FI, COLOR TV, AUTO, MARINE and 

AIRCRAFT ACCESSORIES, HOME ——— HÀ — 
IMPROVEMENT AND ENTERTAINMENT Haut Compii tpi, oval 


PRODUCTS, TEST and SERVICE INSTRU- Bei 
MENTS, AMATEUR RADIO, LEARN-AT- 


telephone book. 


Benton Harbor, Michigan 49022 


Please send me my FREE Heathkit Catalog. 


HOME ELECTRONICS COURSES! | lam not on your mailing list. 
r^ — ——— ——À Name 
You can get a FREE retail catalog by redeeming this cou- | 
pon in person at any of the 50 Heathkit Electronic Centers — \ | Address 
(Units of Schlumberger Products Corporation) in major WEM - 
markets coast-to-coast, where Heathkit products are sold, >» E ciy Stata — 
displayed, and serviced. (Retail prices on some products / | 
may be slightly higher.) Check the white pages of your : CL-650 Zip 


Cruise control 


[Continued from page 54] 


unit around town, especially on 
streets that have progressive traf- 
fic lights. Incidentally, although the 
instructions for the Speedostat unit 
say that the minimum engage speed 
should be set around 30, I found 
that it can be set down to 20 easily. 
This makes it more convenient in 
the city, where 25 or so is a com- 
fortable speed. The total speed 
range of a unit must be within a 
3 to 1 ratio, so if the minimum 
speed is 30, top automatic speed is 
90. Since I never set the unit above 
55, I find the 20 to 60 range to be 
perfect. 


It saves money 


How much gas can a cruise con- 
tro] save? That depends on how you 
drive. If you’ve got a heavy acceler- 
ator foot, you may get large sav- 
ings; Annuncionics surveyed a ran- 
dom customer sample of over a 
thousand owners of cars, vans, pick- 
ups, and motor homes and got back 
reports Indicating savings averag- 
ing 13.6 percent, with several over 
30 percent. An independent test 
lab hired by the company tried the 
units on a fleet of cars and got gas 


New Tool Works Wonders With Wirel 


WIREFORMER 


IT BENDS! IT CUTS! IT STRAIGHTENS! 


WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 
handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire. No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms anv.angle, are or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 

SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Seven dollar bills will get you one, or 
send check or money order for just $6.98 

We pay postage and handling charges. 
VINKEMULDER TOOL CO. Dept. PS-28 
1058 San Juan S.E. Grand Rapids, Mich. 49506 
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savings of 10.3 percent on a busy 
freeway route. 

Such savings can be significant: 
Suppose you get 15 miles per gal- 
lon, and suppose you could improve 
that 10 percent with a cruise con- 
trol. If you pay 65¢ a gallon, you’d 
save roughly $100 in 20,000 miles 
of driving. And that would be more 
than enough to pay for the cruise 
control. Future savings will be even 
higher, since gas costs will soon hit 
$1 a gallon, according to U.S. Sec- 
retary of ‘Transportation Brock 
Adams. 

Prices for the two units tried for 
this article are a little hard to pin 
down. Officially, the list price for 
the Speedostat is $112. But you can 
buy it from Sears (under the Sears 
brand name), from Heath Co. (un- 
der the Heath name), at Penney’s, 
and from the Montgomery Ward 
catalog for between $85 and $90. 
It’s also available in many auto- 
parts stores around the country. 
The Pacesetter is also widely 
available in Ward’s stores, major 
discount chains, and  auto-parts 
outlets; it usually sells for under 
$80. 


LEARN 


MEAT CUTTING 


Train quickly in A short weeks at Toledo 
for & bright future with security in the vital 
meat business, Big pay. full-time jobs — 
HAVE À PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available Di- 
plomma given. Job help. Thousands of suc- 
cessful graduates. OUR 55th YEAR! Send 
NOW for a big new illustrated FREE catalog. No obligation. G T. 
approved. NATIONAL SCHOOL OF MEAT CUTTING. No 71-02- 
HTT, Dept. 51-BH, B3 N. Superior, Toledo, Ohio 43604. 


DO-IT-YOURSELF 


FINE FURNITURE KITS 


+ Heirloom quality 

s Solid 3/4" hardwoods 

e Easy to assemble 

e Many models 

e Money back 
guarantee 

« Factory direct prices 

« Prompt shipment 


Send $1.00 for color catalog 
Refund on first purchase. 


EMPEROR 


CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept. F-240 Emperor Industrial Park 
Fairhope, Alabama 36532 


No precise figures exist to indi- 
cate just how many aftermarket 
cruise controls are being installed, 
but the number is growing rapidly. 
Malcolm Lund of Annuncionics 
told me that his company’s sales 
volume had doubled last year and 
would at least double again this 
year. 

Good figures are available to 
show how popular factory-installed 
cruise controls are becoming. In 
1970, the car makers equipped just 
over 300,000 cars with the units. 
That jumped to more than two mil- 
lion in 1977. To put it another way, 
four percent of the 1970 models 
were equipped with cruise controls, 
while 26 percent left the factory so 
equipped in 1976. Unofficial figures 
indicate the number has jumped to 
36 percent in °77. Gs) 


One piece of advice if you plan to install a 
cruise control: Write the factory for a shop 
manual. My Speedostat stopped working a 
couple of months after | got it. | followed 
the step-by-step checking procedures in the 
manual and found the trouble—an open sens- 
ing coil—in only a few minutes. | got a new 
one and was back on the road quickly. For a 
Speedostat manual, send $1 to Dana Corp., 
Attn.: Mational Accounts, Box 455, Toledo, 
Ohio 43692. All Pacesetter units are pack- 
aged with a manual, but if you want a free 
one in advance, write Annuncionics, Inc., 
Los Angeles, Calif. 


11701 Mississippi Ave., 


"5 You'll EARN MORE, LIVE BETTER 
B Than Ever Before in Your Life 


Youll enjoy your work às a Locksmith 
because jt is more fascinating than a 
hobby —and highly paid besides! You'll 


go On enjoying the fascin: iting work, 
year aller year, in good times or bad 
because you'll he the man in demand in 
an evergrowing field offering big pay 
jobs, big profits as your own boss. What 
(more could you ask! 

Train at Home — Earn Extra $555 Right Away! 
All this can he yours FAST regardless 
of ape, education, minor physical handi- 
caps. Job enjoyment and earnings begin 
AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
. [ jobs. All keys, locks, parts, picks, special 
f [tools and equipment come with the 
"Micourse at no extra charge. Licensed 
"experts guide you to success. 

Illustrated Baok, Sample Lesson Pages FREE 
Locksmithing Institute graduates now 
earning, enjoying life more everywhere. 
You, can, too. Coupon brings exciting 
facts from the school licensed by N. J. 
State Department of Ed., Accredited 
| Member, Natl. Home Study Council. 

Approved for Veterans Training. 


LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
;| Dept. 1111- 028 Little Falls, N. J. 07424 


LOCKSMITHING INSTITUTE, Dept. 1111-028 
Div. Technical Home Study Schools 


Was never 50 
enthused and de. 
lighted with les- 
sons in my entire 
life. | grossed 
over $3000.00 in 
one year just 
working Week. 
ends." 

Rocky Orsi 
Arusa, Califarnia 


| KEY MACHINE 
locks, picks, 
tools supp! ied 


=" course. 
— ath 


| Little Falls, New Jersey 07424 Est. 1948 | 
| Please send FREE illustrated booklet, "Your Oppor- | 
tunities in Locksmithing," plus sample lesson 
pages. | understand there is no obligation and no | 
| salesman will call. ' 
| PATE ip te ee M REE CTT p e RM | 
| (Please Print) 
| PAPE SE uus ce oria E Eod S a ad Cc aera ER EQ | 
| [eno lr || oa. eee ee ee ee eee | 


|] | '—— O Check here if Eligible for Vaterin Training did 


GIVE “on- the- spot” SAME DAY SERVICE 
GET “on-the-spot” SAME DAY PAY!!! d 


You can be in business IN A FEW DAYS! 


Sensational! That's the MONEYMAKING POWER of VIP 
Professional Vinyl Repair . . . the business of your own 
that can be part or full time for QUICK AND GROWING 
PROFITS! You need no study — no training — just a few 
hours' practice and you're ready to do repairs for pay, 
— BIG PAY! You can be in business practically overnight. 


Start for less than you make 
in 1 hour on first job! 


With just a small down payment, 

you get the complete VIP going- 

into-business kit . . . all equipment, 

materials, complete step-by-step in- 

structions, business-building helps 
. everything you need! 


Uses. 


| 9 HOLIDAY INNS FOR 
HUSBAND/WIFE TEAM 


"These Inns have put us on 
a monthly allotment. We are 
busy every day. Wonderful to 
be one's own boss. We are 
putting on one repairman to 
handle business other than 
Holiday Inns. With our setup, 
we have weekly checks coming 
from just the Inns." | 
Mr. & Mrs, Bechtel, Ohio 


“Wherever | 
see vinyl, E A 
Icando — 2 
business" «S. 


"ive made as much as 
$50 in 3 hours.' 


C. Herrera, Jr., 


UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 


Auto dealers, car shops, restaurants, motels, 
bars, clubs, hospitals, bus companies . . . 
these are just a few of the places that need 
vinyl repairs, repeatedly. The business is there, 
|, waiting for you. And a repair job that takes 
15 an hour to an hour can mean a quick $15 
to $30 for you . . . most of it PURE PROFIT! 


MEN, WOMEN, HUSBAND/WIFE 
TEAMS FIND VIP QUICK, 
CLEAN, EASY, PROFITABLE! 


Both women and men enjoy this easy, profit- 
able way to make good money fast and steady. 
The VIP exclusive process is so easy, the direc- 
tions so simple, that anyone who can read 
plain English can do it. And what a money- 
maker! A sure way to have an independent in- 
come, or build to a business as big as you 
want to make it. There's no end to the demand! 


GET ALL INFORMATION FREE BY 


LANA MAIL. NO SALESMAN WILL EVER CALL. 


) Started by Just mail the coupon. We'll rush all facts to 
"UTILITIES A You FREE BY MAIL. No obligation. No sales- 


- man will call. It's hot! Do it now! 
coupon like : 
m Qa EI thi | 1M Ave., Dept. 192 
M iatis wg 9 Bowl | this. YOU 202 entre ive « Dept 
\ ang | i CAN TOO! 


Ariz. 


STEADY WORK FOR 
20 CAR DEALERS 


"20 car dealers give me 
all their repair work. ! 
- call on two or three every 

^ day, take care of what's 
needed. No matter what 
the repair is, it s easy to 
Pw do with VIP.' 


R. Lanning, Ky. 


S HOURS! 


'"| repaired 55 | 
chairs at the NCO 
Club at $8 each— | 
$440 for 9 hours’ 
| work. Materials and | 
| transportation cost 
only $35!'' 

D. Gagnon, S.C. 


Vinyl Industrial Products, Dept. 192 
2021 Montrose, Chicago, Ill. 60618 


PLEASE RUSH BY MAIL FREE FACTS about 
VIP Vinyl Repair and how | can start making 
money within a few days! No salesman is 
b to call. | am under no obligation. 

Print 
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It's too soon for another tune-up, 
but your car is starting to buck and 
Stall again and the idling is rough. 
Gumout is the answer. 

Use Gumout in your gas tank four 
times a year and Jet Spray on the 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor. 


The 
between 
tune-ups, 
 tune-up. 


juu 


cant A 


t LI 


PENNZOIL COMPANY 
GUMOUT DIVISION . CLEVELAND OHIO 44104 
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| Lifting foils 


[Continued from page 73] 


pensive, but floods vast areas of 
valuable land.” 

Dr. Schneider’s low-head hydro 
application is receiving the biggest 
push from DOE—$240,000 of the 
$290,000 total. The funds are for 
building and testing a 1/25 scale 
model. The full-scale device will be 
installed in a canal in the Turlock 
(Calif.) Irrigation District. The 


| goal is to go beyond the usefulness 


of turbines in such canals to gener- 
ate electricity at a lower cost, per- 
haps $700 instead of $1200 per kilo- 
watt. The scale model has nine-by- 
215-inch foils that are made of stain- 


| less steel. It is scheduled for testing 


in a water tunnel at the Hydraulic 
Laboratory of the Universitv of 
California at Davis. A full-scale 


| model designed for a 20-foot head 


could have foils six by 115 feet. 
Perhaps Dr. Schneiders most 
ambitious proof-of-concept model to 
date, at least in terms of size, was a 
wind version he built at the Uni- 
versity of Texas at Dallas with the 
assistance of Prof. Charles Helsley. 
It was 45 feet high, with 15-by-three- 
foot sail-cloth-covered foils. It ran 
for nine months and easily gener- 


| ates 15 kilowatts, but collapsed 
| after an anchor for a guy wire pulled 


out of the drought-parched earth in 
1975. 

Dr. Schneider is confident the 
test shows that a wind version of 
the lift translator would work ad- 
mirably in parts of the country 
where there are steady prevailing 
winds averaging about 15 mph. 

One proviso is lots of open space. 
The balance of the DOE award is 
for design studies of a wind device 
Dr. Schneider believes could be 
something on the order of 200 feet 
high and 3000 feet long. "If we 
built along a railroad right-of-way," 
he says expansively, “it could be 
hundreds of miles long." 

Obviously, this is an inventor 
who thinks big. Do other experts 
share his enthusiasm? I spoke to 
Lou Divone, director of wind en- 
ergy systems for DOE, a man I've 
interviewed before for PS. 

“The state of the art of wind sys- 
tems today is in a sense where the 
airplane was in 1909. There were 
proponents of very different con- 
figurations: monoplanes, biplanes, 
triplanes, pushers, pullers, and 
what have you . . . We are now 
looking at about eight different con- 
cepts besides propeller types . . . 
We'll be very interested to see how 
Dr. Schneider’s concept works 
out." EH: 


UT STRAIGHT wim 


. A MUST FOR 


a> ALL POWER 
"Y TOOL USERS 


Use SIHATE-CUT Cutting Guide with 


any portable circular saw, jig saw or 
router. Extends to 8'6”, reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work 
Hip 4x8 sheets down the center; trim 
1/16 off a door Make precision 90^ 
Cults, tapers, angles, dados, bevels, 


| grooves. Unbeata ble for scoring wall- 
board. Guides u tility knife. Heres how 


this sturdy aluminum tool works: 


(1) Patented connector joins and aligns 
(2) two 51" guide sections with four set 
screws (3). C-clamps (4) attach guide 
to work. Tool follows guiding edge (5). 
Clamps and illustrated instructions in- 
cluded, only $19.95. We pay handling 
and shipping. Send check or M.O. to: 
R.A.K. PRODUCTS, Department S-17 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 
U.S.A. ONLY 


,.. the business 
where every 
other business 


gal |, | praia 


It's a fact of life ... that wherever people 

congregate —they require direction, informa- 

tion and warnings of potential hazards. Indi- 

viduals and equipment must be identified 
society demands it. 

Signgraving provides it. 

With Signgraving, you can produce name 
tags, name plates, directional and hazard 
signs, mail box signs, luggage |.D. tags, 
trophy plates, store and office directories, en- 
tire sign systems — and profits! 

Write today for our fact-filled Brochure. 


SCOTT MACHINE DEVELOPMENT CORPORATION 


Dept. 02502 Walton. N.Y 13856 + Tel 607/865-6511 


ALFA ROMEO 62-75 all models w,carbs 
AMC PACER 75-77 covers all models 

ASPEN 76-77 for all models pas 

AUDI 100LS 70-76 covers all models .. 
AUDI FOX 73-77 covers all models . |... 
AUSTIN AMERICA 68-71 covers all models 


AUSTIN HEALEY 100/86, 3000 56-68 all models 
AUSTIN MARINA 71-75 sedan and GT models 
BARRACUDA & 'CUDA 65-77 all 6 & VB models 
BLAZER, CHEV 59-77 for all 2 & 4 whl dr mdis 
BMW 1600, 2002 59-75 all inc 1602, 2000, TI . 
BMW 2500, 2800, 3.0 al! mdis inc Bavaria & CS . 


BOBCAT, MERCURY covers all modeis thru 76 
BRONCO, FORD 66-73 all 2 & 4 whl drive models 
BRONCO, FORD 74-77 tune & service all mdis. 
BUICK 55-75 covers all models 
BUICK 1976 factory shop manual 
CADILLAC 61-63 factory manual . . 


CADILLAC 67-70 factory manual . . . gi 
CADILLAC 71-74 factory manual . . . aa year 
CADILLAC 1975 supplement to 74 shop manual . 
CADILLAC 1976 factory shop manual 

CADILLAC SEVILLE 1976 factory shop manual 


. give year . 


CAMARO all inc SS, Rallye, Sport, 728—67-74 
CAMARO 75-76 covers all models . 
CAPR) 1600 68-76 includes 1300 models 


CAPRI 70-74 covers 2000, 2600 4-cyl & V6 mdis . 
CAPRI 75-76 covers all models inc Capri T 

CHALLENGER 70-72 covers all & & VB models 
CHARGER 67-70 for all models inc 500 & R/T 


CHARGER 71-75 covers all models wh; 
CHEVELLE 64-77 inc Monte Carlo, El Camino . 
CHEVETTE 76-77 covers all models 
CHEVROLET 32-54 tune & service all 6 & V&s 
CHEVROLET 55-67 inc Impala, Bel Air 
CHEVROLET 68-77 for all full size models 


CHEVY I! 62-68 covers all 6 & V8 models .. __. 


CHEVY LUV 72-77 covers all models 

CHEVY PICK-UPS 70-75 all models to 
CHEVY VANS 67-74 all models and GMC vans 

CHRYSLER 55-71 covers all models 

CHRYSLER 71-77 factory manual . . . give year . 


CITROEN ID, DS 67-73 for all mdis 19, 20, 21 
CITROEN SM reprint of factory service manual 
COLT, DODGE 71-77 covers all models 
COMET 60-65 covers all models 
COMET 70-77 covers all models 
CORONET, DODGE 71-75 covers all 


CORTINA 66-70 for all 
CORVAIR 60-69 covers all models 
CORVETTE 53-56 for all 6 & V8 models 
CORVETTE 57-64 covers all models ; 
CORVETTE G5-71 covers all models 

CORVETTE 72-76 all 327, 350, 427, 454 models . 


CRICKET PLYMOUTH 70-73 also covers Avenger . 
DART & DEMON 68-76 covers all models 
DATSUN B210, 1200 68-76 covers all models 
DATSUN 2402/2602 70-74 covers all models 
DATSUN 2602, 2807 75-77 covers all models 
DATSUN 510 68-73 covers all sdn & wagon mdis 


DATSUN 
DATSUN 
DATSUN 
DATSUN 
DODGE 
DODGE 


DODGE 


34 ton. 


models 


610, 710 68-76 covers ail models 
1600/2000 SPL & SRL 311 sport 
PICK-UP 70-74 covers all models 
620 75-76 ‘i'l Hustler’ pick-up 
55-71 includes Monaco, Polara 

72-77 for all Monaco & Polara models 


DOL RAMCHARGER 74-75 covers all models 
DODGE PICK-UP 65-75 maintain all 2-whl drive . 
DODGE PICK-UP 65-75 maintain all 4-whl drive 

DODGE VANS 67-77 all 100, 200, 300 mdis & Plym. 
DUSTER 70-76 for all models inc. Scamp . . . 
FAIRLANE 62-70 covers all models 


models except Lotus ..... 


| 


vo 13+ $9.95 


8677- $7.95 
9404. 


..17]843- $8.95 


0752- $8.95 


0379- $6.95 | 


0503. $7.95 
8537- $8.95 
9760-$10.95 


0978- $7.75 
0504- $7.95 
. B068- $6.95 
0673- $9.75 
8709-$19.95 
0001- $8.95 


0013-$10.95 


. U014-£13.55 


8627- $5.95 
8629-514.95 
8528-514,95 


. 0674- $7.75 


1145- £8.95 
0020-519.55 
3588- $9.95 
85.99-$19.95 
8264 

3422- 


8211. $6.95 
8212- | 


0921- 


. B068- $8.95 


1735- 
0478- 


 .B429- £9.55 


3481- $9.95 


1756- 3 
B186- :5.95 
8055- 
1725- 
0761- 
1551. 


9583- 
1258- 


FALCON 60-63 covers all models .. 
FALCON, FORD & 64-70 covers all 6-cyl models 


FALCON, FORD V8 65-71 covers all V8 models . 


FIAT 124 67-77 all inc sdn, sta wgn, TC, spcl . 
FIAT 124 SPORT 66-73 for coupe & spider mdls 


REPAIR & SERVICE MANUALS 


CHILTON AUTO REPAIR 70-77 for all American car 
CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special 
CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special 
CHILTOM AUTO REPAIR 65-73 Reg. $10.95, Special 
CHILTON AUTO REPAIR 65-72 Reg. $10.95, Special 
MOTOR'S AUTO REPAIR 71-77 all American cars 


CHILTON AUTO REPAIR 54-63 for all American cars 
AUTO TUNE-UPS FOR BEGINNERS basic & complete 
FLAT RATE MANUAL 66-75 U.S. cars for all repairs 
TRANSISTOR IGNITION SYSTEMS covers them all .. 
HOW TO TUNE YOUR CAR good for all cars 
GM DIAGNOSIS MANUAL for all GM-built cars ...... 
BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn 
BASIC AUTO REPAIR MANUAL a must item any car 
BASIC BODYWORK & PAINTING 

BASIC CARBURETORS & FUEL SYSTEMS 

BASIC ENGINE HOTRODDING.. mum 
BASIC IGNITION & ELECTRICAL SYSTEMS .. |... 


BASIC AUTO TROUBLESHOOTING for all cars 
BASIC TOOLS what to buy & how to use it 
BRAKE SERVICE GUIDE for repairing all makes 
ALFA ROMEO 1750/2000 fuel injection manual 
HOLLEY carbs, all 2 & 4 bbl., tune & rebuild ..... 
ROCHESTER carbs, all inc 4MV Quadrajet ........... 


SOLEX CARBURETORS all 1 & 2 barrel downdraft . 
SU CARBURETTORS tune & rebuild all to 1976 . 
SU, SU-HITACHI carbs, tuning rebuilding 
STROMBERG CD CARBS tune;/rebuild all to 1976 , 
WEBER OCOE overhaul manual 

WEBER carburetors |. tuning & rebuilding all . 


WANKEL ENGINE most complete book published . 
FUEL INJECTION MANUAL for all systems 
MINOR AUTO BODY REPAIR step by step ‘ow to 
AUTOBODY REPAIRING & REPAINTING . . the best 
GLASS FIBER AUTO BODY construction & repair 
PRACTICAL ENGINE SWAPPING how to do it right 


8553-$13.35 
0365- $8.95 


.1773- $6.95 


1773- $5.95 


4772- $5.95 


B560-$14.55 


1763-$17.95 
8496. $5.95 
0979-$14.95 
B726- $5.95 
9622- $3.95 
BB859- $4.95 


0981. $5.05 
1712- $5.95 
1707- $2.95 
- $3.95 

$3.95 


. 9555. $2 


95 
9423- $6.50 
0734- $4.95 
9803- $3.95 


3405-$14.95 
0889-514.95 
8425- $4.05 
5104- $8.95 
5106. $3,95 
B491- $5.95 


HOW TO MAKE YOUR CAR HANDLE street/track ... 
SUPERPOWER - turbo & supercharging, fuel injin .. bins 


TURBOCHARGERS, How to select & install 
DESIGN & TUNING COMPETITION ENGINES . 
CORVETTE PARTS BOOK 53-72 every part, 772 pgs. 
BUILDING A RACE CAR picture by picture 


|, TOTAL SERVICE MANUALS are digests of official 


9422- $6.95 


,.9874- $4.95 


0480- $4.95 
9776- $8.95 
6741- $6.95 


FIAT 124 SPORT 66-75 for coupe & spider mdis 7118. $8.55 
FIAT 128 63.75 all models inc SL, Rally 9640- $9.95 
FIAT 131 75-77 covers all models 1566- £8.95 
FIAT 600 55-69 covers all models 208- $8.95 
FIAT 850 64-74 all sedan, coupe, spider mdis . 1201- $9.85 
FIAT X1/9 73-77 covers all models , 126- $8.95 
FIESTA, FORD covers ali models 1073- $8.95 
FIREBIRD covers all models-—67-74 0875. $7.95. 
FORD inc Galaxie, LTD, Custom XL—55-67 11493. $9.95 
FORD 68-77 inc Galaxie, LTD, Custom, XL & wens 0872- $6.95 
FORD COURIER 72-75 covers all models 0879. $7.95 
FORD PICK-UPS 70-75 for all models to 3/4 ton . 8205- $7.95 
FORD VANS 66-77 Econoline, 100, 200, 300 mdis . 8204- $7.95 
GRANADA 75.77 covers all models . 9436- $6.95 
GREMLIN & HORNET 70-74 all 6 & VB models . 8210- $6.95 
HONDA 360, 600. Z—all models . 0644- $8.95 
HONDA CIVIC 73-74 for all models except CVCC . 0765- $8.95 
HONDA CIVIC, CIVIC CVCC 75-76 for all models .. 8601- $8.95 
INTERNATIONAL SCOUT 67.73 800, A, B, || mdis . 8206- $7.95 
INTERNATIONAL 62-75 tune & maintain all mdis .. 8565- $5.95 
JAGUAR XK120, 140, 150 48-61 also Mk 8, 9, 10 ..1207- $9.95 
JAGUAR 55-69 sdn mdis 2.4, 3.4, 3.8, 240, 340 O924- $8.95 
JAGUAR E-type 61-72 covers all 6 cyl models  .. 0823- $8.95 
JAGUAR XI6 68-77 covers all models 9399- $9.95 
JAGUAR Wi2 72-74 all E-type & XJ models .. 8195- $7.95 
JEEP 50-65 sta. wagon, truck . . . 4 & 6 cyl eng. 9769-$13.95 
JEEP 66-74 Wagoneer, Cherokee, Commando 8207- $7.95 
JEEP WAGONEER J-series with 230 ohc eng. 3805-$14.95 
JEEP UNIVERSAL €)-2A reprint factory manual 9806-314.95 
JEEP 53-76 for all CJ-3, CJ-5, CJ-6 models 0509- $6.95 
JEEP FC150, 170 covers all front cab models 8856-214.95 
JENSEN-HEALEY reprint of factory manual ..8738-$19.95 
LANDROVER 59-76 all gas engine models 8525- $8.95 
LINCOLN 55-70 covers all models 1149- $3.95 
LINCOLM 69-76 factory manual . . give year 0004-$14.95 
MATADOR, AMC 71-74 covers all 6 & V8 models 8130- $6.95 
MAVERICK 70-72 covers V8 302 CID models 9875- $6. 

MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng, 0481- i o 
MAVERICK 72-77 covers all models 8211- $6.95 
MAZDA RX-2 70-73 covers sedan & coupe mdis. 0835. $8.95 
MAZDA RX-3, 100 70-74 covers all models . 0371- $7.95 
MAZDA PICK-UP 72-75 B-1600 & rotary eng. mdis. . 0880- $7.95 
MAZDA 808, 818 72-75 covers all models 0533. $8.95 
MAZDA 1500, 1800 67-74 covers all models 0573- Hatt 
MERCEDES-BENZ 190 59-68 B, C & 200 models . 1009- 59.95 
MERCEDES-BENZ 57-67 190S5L, 190d, 300d, 600 1027- $6.95 
MERCEDES-BENZ 220 59-65 covers all mdis 1746- $9.95 
MERCEDES-BENZ 220 68-72 mdis except Diesel . 9483. £9.95 
MERCEDES-BENZ 230 63-68 inc. 2305 & SL. 1747- 53,95 
MERCEDES-BENZ 240D service & tune-up 8439- FET 
MERCEDES-BENZ 250 65-68 covers all models 1748- $9.95 
MERCEDES-BENZ 250 69-72 covers all models 9484- 59,95 
MERCEDES-BENZ 280 68-72 covers all models 9485- $9.95 
MERCEDES-BENZ V8, 280. 300, 350, 450 mdis .. 0416- £8.95 
MERCEDES-BENZ 58-77 tune-up for all models ... 8439- $8.95 
MERCURY 55-70 covers all models . 1149- i m 
MERCURY 69-76 factory manual . . . give year . 0005-$14.95 
MG TD, TF reprint of factory shop manual 8337-514.95 
MG MIDGET 58-77 covers all models . 085B- 58.95 
MGA 55-62 covers all models 53 .. 1106- $9.95 
MGB, MGBGT 62-77 covers roadster & coupe mdis. . 0857- $8.95 
MGC reprint of factory manual 8396-:19.95 
MINI 59-75 covers all inc Cooper & 5 mdls. 0317- $8.95 
MONARCH 75.77 covers all models ou S436. $6.95 
MORSAN 36-72 covers 4 & plus 4 models  ..... 1109- $9.95 
MUSTANG & 65-72 covers 200 & 250 engines .. 9876- 8.95 
ENGINE SWAPPING latest how-to information .,. 0789- £2.95 
AUTOMOBILE ENGINE REBUILDING ...... 2s. 1017.$12.50 
AUTO RESTORATION GUIDE biggest ever published 0959-$14.95 
AUTOMOBILE RESTORATION GUIDE for all cars 0525. £3.95 
CAR INTERIOR RESTORATION useful for all cars . O995- $3.95 
RESTORATION ANTIQUE & CLASSIC CARS .............1000- $3.95 
RESTORATION BOOM, Petersen's. Very complete B349- $4.95 
MODIFY YOUR MINI also Midget;/Sprite engines . B8BÜ- $4.95 
SMALL ENGINE SERVICE MANUAL for all l-cyl eng. . 8419- $7.55 
TRACTORS, LIGHT UTLTY w/liq-coo! eng to 35hp . 8754- $5.95 
LIFT TRUCKS . . . repair all makes and models . 0592-$19.95 
SNOWMOBILES manual for all makes thru 1975 .. 0555- $7.95 
SUPER catalog of car parts . . name it & find it 8475- $5.95 
DOMESTIC OIL BURNERS installing & servicing . B8002- $9.95 
LAWNMOWER service & fix all popular makes X... 8050- £4.95 
CHAIN SAW SERVICE MANUAL for top 34 makes . 0557- $7.95 
WASHING MACHINES fix all makes & models B006- $4.95 
SOLAR HEATING & COOLING how to get it free 8728- $4.95 
MOPED HANDBOOK everything inc maint & repair 0380- $2.95 
WORLD CARS 1976 reg. $23.75 .. Special .. 8478- $5.95 
OLD CAR VALUE GUIDE latest edition . . 0306- $6.95 
INTRODUCTION TO TUNING how and why 1257- $2.50 
BYPASS EMISSION CONTROLS 71-77 GM cars .... B474- $8.95 
RACING the small block CHEVY..tune & rebuild. 1243- $5.95 
CHEVROLET RACING ENGINE how to build B421- $5.95 
CHEVY SMALL BLOCK, how to rebuild 0125- $4.95 
SMALL BLOCK CHEVYS, How to hotrod . . 9408. $5.95 
CORVAIR ENGINES, How to hotrod ...1086- $5.00 
CORVAIR, How to keep alive . .. : ,8655- $4.95 
GUIDE TO CORVETTE SPEED 53 to 74 tuning . 4031- $3.95 


8441- E 
0735- $5.95 
$4.95 


5117-$12.95 


. 8402-529.,95 


8481- $5.95 


' DLDSMOBILE 75-77 factory man . 
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tag Keep your Car running right. 


Know how to fix it...to tune it...to service it...to 
keep it running right, The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


MUSTANG VB 65-73 covers all models .. 
MUSTANG Wi 74-76 covers all models 
NOVA 69-77 covers all 6 & V8 models 


OLDS CUTLASS 70-77 covers all inc 442 models : 
74 


OLDSMOBILE covers all models—55- 


give year . 


OPEL KADETT 62-73 1000, 1100, 1200 models . 
OPEL KADETT 67-73 1500, 1700, 1900 mdis 
OPEL 1800 MANTA 70-74 covers all coupe mdlis 
OPEL 75-77 covers all models imported 

OPEL GT 68-73 covers all 1900 models 
PEUGEOT 304 covers all models—70-73 


PEUGEOT 404 60-75 covers all models 


PEUGEOT 504 68-74 covers all models inc diesel 


PINTO 70-73 covers all 
PINTO 74-76 covers all 
LYMOUTH 


models 
models 


inc Belvedere, Fury, GTX—55-71 


P 
PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdls 


PONTIAC 55-74 all inc Catina, B'ville, 
PONTIAC 1975 factory shop manual 
PONTIAC 1977 [factory shop manual 
PORSCHE 9811 64-69 covers all models 
PORSCHE 911 70-73 covers all models : 
PORSCHE 811 74.75 all models excpt turbo . 


PORSCHE 35912 65-69 with 1582cc 
FORSCHE 3514/4 70-75 also 914 6 
RAMCHARGER, TRAILDUSTER 74-75 all models 
REBEL 67-70 covers all 6 & VB models 
RENAULT 8, 10 62.72 covers all models . 
RENAULT 15, 17 all TL, TS models—71-76 


ROADRUNNER & SATELLITE 68-73 all models 
ROLLS-ROYCE SILVER CLOUD 1, 
ROVER 2000 63-75 for all models inc 2200 
SAAB 95/96 66-74 covers all V4 models 
SAAB 99 69-74 covers all models inc fuel inj 
SAAB 99 75-76 covers all models inc EMS 
SAAB SONNET 67-76 covers all models . 


SPRITE 58-74 all 
SUBARU 


Vntura 


engine 


models 
70-77 covers all 


inc Bugeye 
models 


SUNBEAM ALPINE 55-56 MK1, 2, 3, 4 & Rapier 
SUNBEAM TIGER reprint of factory shop manual . 


TEMPEST, GTO, LE MANS 68-73 all models 


THUNDERBIRD 55-70 


THUNDERBIRD 69-76 factory manual . . 
TORINO 68-75 all models inc Elite, Ranchero . 
CELICA 70-77 covers all models 
COROLLA 68-71 for all models 
COROLLA 72-76 for all models 
CORONA 68-76 covers all 4-cyl models 


TOYOTA CORONA Mk 2 72-74 for all 6 cyl mdls. . 


Hi-LUX 69-77 for all pick-up models 
LANE GRINGEN 66-77 covers all models 


' 70-74 
SPITFIRE 62-74 all models Mk I-IV 
GTG coupe 66-74 
TRIUMPH 


TRIUMPH TRS, TRG 67-74 all mdis inc TR250 . 
TRIUMPH TRY 75-77 : - 
VALIANT 68-76 all mdis inc Scamp, Signette 
VEGA 70-71 covers all models 

VEGA 72-73 all 140 CID & GT 140 CID models 
VEGA 74-75 .covers all 4-cylinder models 
VEGA 76-77 covers all models 
VOLARE, DODGE 76-77 for all models 


VOLKSWAGEN BEETLE 65-74 for all 1200 models 
VOLKSWAGEN BEETLE 65-74 all 1200, 1500 mdls 


VOLKSWAGEN RABBIT 74-77 all 
VOLKSWAGEN SCIROCCO 74-77 


inc Diesel 


VOLKSWAGEN BUS 61-76 inc camper, transporter . 
VOLKSWAGEN TYPE-3 62-73 squareback, fastback . 


VOLKSWAGEN 411 68-72 covers all E, L, LE mdls 


VOLKSWAGEN 412 71-73 covers all models . . . 


VOLKSWAGEN DASHER 74-77 covers all models 


VOLVO 120 61-70 all mdis inc 122, 123GT, 130 


VOLVO 142, 144, 145 66-73 covers all models 
VOLVO 164 68-75 all models inc fuel injection 


VOLVO 242, 244, 245 75-77 covers all models . 


i! & Phntm V . 


. give year 


TR2, TRS, TR4 52.67 covers all models 


. 0479- $8.95 


8272- $7.95 
8167- $6.95 


0578- $9.75 
0008.516.35 


1724- $3.95 
1752- $9.95 


x th $8.95 


273- 38.95 
9589. $9.95 
9872. $8.95 
1546- $3.95 
0876- $7.95 
0482- $6.95 
9830- $8.95 
1145- $8.95 
0874- $6.95 


. 0676- $9.75 


8866-517.95 
8867-519.95 
8336- $9.95 
1581- $9.95 
8518- $8.55 


1590- $9.95 
7123- $8.95 
8208- $7.95 
B190- $6.55 
0836- $8.95 
0645- $9.95 


0395- $6.95 
8650-$34.95 
1129- $8.95 
0860- $8.95 
0750- $9.95 
8527- $8.95 
8440- $7.95 


0858- $8.95 
B05B- $8.95 
0853. $8.95 
0845-$10.95 
0489- $6.95 
1149- $9.95 


0006-$14.95 
B189- $6.95 


..0812- $8.95 


9702- $5.95 
1127- $8.95 
1132- $8.95 
0754- $8.95 


8519- $8.95 
8524. $8.95 
0587. $9.95 


, 0861- $8.95 


D862- $8.95 


.0927- $7.95 


0863- $8.95 
8599. $8.05 
8192- $6.95 
8455- $4.95 
0567- $6.95 


.0684- $7.95 


0884- $6.95 
9404- $6.95 
0755- $8.95 
0928- $8.95 
8067- $8.95 
8067- $8.95 
1125- $9.95 


0837- $8.95 


..9539- $7.95 
.9778- $8.95 


0615- $8.95 
8546- $8.95 
0932- $8.95 


8517- $8.95 
8521- $8.95 


8  CARBOOKS,INC. 


Name 
«Basis 


l city 


181 Glen Avenue | 
Sea Cliff, N.Y. 11579 E F 


Address i 


M State Zip 


p |I enclose full payment 
Charge 


phone orders (516) 676-8043 
Books shipped to all parts U.S.A. & Canada. 


E [) American Express [1 Visa; BankAmericard d 


gm Card 


number 


handling 


NAME AND ADDRESS TOTAL 


t 


225 YD. RANGE 


Wrist-Rocket 


at dealers or order direct $4.00 postage pald i " AALER PUM 
REPLACEMENT RUBBERS £ LEATHER POUCH ASSEMBLY $1.50 NS sii J \ i 
TRUMARK WRIST-ROCKET: P.O.BOX 1517 BOULDER; CO.80306 ~ = — VW - 


MUSCLES? nda | 


my method of DYNAMIC-TENSION 
starts giving results you can 
feel and your friends will 
notice. Big, useful muscles. 
Gain weight, if needed. Lose 
"pot beliy." Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St., 
New York, N.¥. 10010 Dept. IP 


BASEM ENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog 
resistant, easily installed. Make 
basement into game room, den, 
apartment with private bath. Financing available. 
Write for free literature. 

SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


i -—- "y INSTALLS EASILY USING 
$ i | YOUR OWN SHOWER CURTAIN 
Gs 


p mM. 


PATENT PENDINÜ 


GUARANTEED LEAKPROGF! Tool free - Easy Instal- 
lation! Showerlok turns your present Shower Curtain if} 
into a conyenient leakproof enclosure Showerlok gels bd 
nd of chilly dratts and DAMAGING FLOOR PUD- ROD 

BLES. Peel-olf Stop on L-Corner Seal exposes water- 
proof hi-tack adhesive Just press corner seal against RECEIVER 
tle wall, it wall stick indefinitely to clean surface. Then 
roll your curtain around curtain-control-red and snap on 
the clips. L-Corner and Clips are tough non-breakable 
virgi (PVC. Your Curtain now glides like a folding wall 
and can be fastened securely inta recelver-chps. Curtain 
easily removed for cleaning ar rods transferred to new 


curtain. Another problemsolving lime tested innovation 
by NEN 


IY CLIP-ON |^ 
*HANDLE | 


mm 
" SEGGER C CONSTRUCTION co. Consumer Products D». 


g 1970 Winikegan Het © Cilenynmw Il fue : 
4 Satisfaction guaranteed or your money back! Sorry NoCODS g j 
i Piisasás Graj earl E E ry me td [| | ; i 
| nitens as aten dee Pee -YOUR CURTAIN . 
epigr] s arai] Sib! $ 

Toe Oki wine Clef Foni FATAL * 1 TE ROLLED AROUND | 
Tumeur i CURTAIN | 
E Chegeni Otist hare OA Bank Amer r yra ij NT D 
8 card Ne Fer Date Mo Yi T) na co neh RO 
: [ober Digi Ali 1 T —« i x z 
i Please Print: iu * 
is —À 
: Address = t 
i eT Zip : 
B g Signature pcm = : 
r PS 2/78 
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BUILD YOUR TILLER FROM 
SEMI-KIT AND SAVE $75+ 


"Earn" $10-$50/hr. assembly time 
You pocket assembly costs when you build the 
groundhog, Heald's Semi-Kit Tiller. Just 6 hours with 4 
common tools and our easy-step instruction sheet | 
and you have a groundhog. Groundhog features 
tough 5 H.P. Techumseh engine or Briggs & Stratton 
with reverse. Efficient oil bath chain drive transmis- 
sion. V-belt clutch protects engine and tines from 
wedged-tine damage. Tilling depth and bar height ad- 
just to 15 points: 3 on handles, 3 on rear wheel, 9 on 
drag stake..Slasher tines (14" D.) till 26", 14" or (with 
option extra tines) 36" swath. Blades bite 9+" deep, Mer... 
yet even ladies can handle groundhog. Groundhog 473 
converts to walking tractor with optional 13" ; 
lug tread wheels for use with dozer blade or 
draw-bar and cultivator/scarifier or furrow 
opener/hiller attachments. Tiller kit starts at 

$199.95. Send this ad, name, address to: 


Heald, Inc. Dept PS-82, P.O. Box 1148 $ 


Benton Harbor, MI 49022 1 
From the World' s Largest Maker of Bike and Tryke Kits — Heald 


Optional 

13" wheels 
convert tiller 
to walking 
tractor 


- Heald r-—— 5H.P.- 
chain driver tiller Semi-Kit : 


170 | POPULAR SCIENCE 


| Transmitter / Receiver 
| Replacement Kit! 


| Allow six weeks for delivery. 


GARAGE BUY DIRECT 
- DOOR 0 PENER AND SAVE! 
“@ RADIO CONTROLLED from car transmitter or wall 

switch © SAFETY night and doy year ‘round * SE- 


CURITY door locks tight when closed © CONVENIENCE 
in car control any weather ® LIGHTING garage lights | 
automatically € VERSATILE fits all lifting type. wood, 
metal or fiberglass doors sectional ond 1-piccc © EASY 
HOME INSTALLATION in just 2-3 hours * SAVE up to 
5075 direct factory purchase and PP or UPS home delivery 
è GUARANTEED one ycar @ FREE brochure 


HELPMATE Equipment Co., PS278, Baroda, MI 49101 


THE ORIGINAL 


BASEMENT TOILET 


Syste RF 
Genuine Divahn & MN 


FLUSHES UP TO 
SEWER OR SEPTIC TANK 


-No Digging Up Floors- 
INSTALLS EASY. ANYWHERE! 

Write McPHERSON, Inc., Dept. PS 

Box 15133 Tampa, Florida 33684 


REPE 
ow 7 


Replace Your Broken 
Or Lost Garage Door < 
Opener Controls With 
an Electro/Lift. Digital 


Kit Includes: 

1. Transmitter 

2. Receiver 

3. Wire & Staples 

4. Easy-To-Follow Instructions 

Install it in minutes. 

All you need is 

a screwdriver. 

e Select the digital =& 
code yourself, Pro- "e; 
gram the system for your own 
code in seconds. Added security, 
no "stray signal" openings. 

e Solid-state UHF design. 

* Full, one year warranty. 


Reg. $69.95 
Now Only 


* Replaces any transmitter/ 
receiver. $49 95 
e Made by Chamberlain — the 
world's largest manufacturer ol UL and FCC | 


residential garage door openers. approved 


Send check or money order (do nof send cash) along 
with this coupon to: Chamberlain Manufacturing Corp., 
645 Larch Ave., Dept. PS-278, Elmhurst, IL 60126 


NAME 
ADDRESS 


CITY. Jr p a AP 

Please send me. Chamberlain Code Command Con- 
trol garage door opener transmitter/receiver replace- 
ment kits], at $49.95 each (IL residents add 52.50 
sales tax]. | also want. additional transmitters at 
$19.85 each. All postage will be paid by Chamberlain. 


Please send me your FREE color catalog. 


"um 


SM 


|| 


EDIVIUND SCIENTIFIC 


«° America's largest mail-order market place of unusual and 


fascinating values of science, electronics and solar energy 
for hobbyists, gadgeteers, students and educators. 


WORKING 
.. WHISTLE 


SAFETY 
VALVE 


REAL STEAM ENGINE 


* Exact replica 
ab i ! 
cs eeel 
powers moving models YC cy i 
THROTTLE VALVE Wiha 


BUILD YOUR OWN AUTHENTIC 
of old time engine 
* Kit comes complete, __- L i$ 

SINGLE STROKE ~ 

-y PISTON 


A fascinating kit for the mechanically minded 
hobbyist; an authentic-in-detail miniature steam 
engine that really works! The “single action” 
engine produces a power stroke each time the 
piston moves in one direction. Precision-crafted of 
fine materials. Runs on dry fuel. Will power simple 
erector set assemblies. Kit contains 35 working 
parts . . . features speed control, whistle that 
blows, nickel-plated boiler, safety valve, water 
gauge, throttle valve, flywheel, all hardware and 
metal base. Many used in schools for physics 


Instruction. agit instructions $34. 50 
Ppd. 


RADIOMETER 


is positively fascinating! 


spins at unbelievable 3000 RPM 
= from heat of sun or light bulb 
«This is solar power, fascinating to 
: watch! Sunlight activates the rotors 


The wild 
entra ncing . 


: and they spin 4 vanes on a needle- 


at a fantastic rate 
of 3000 RPM. Requires no fuel or 
lubrication. A first-surface silvered 
model is a hemispherical mirror 
(silvered on one side), See a pano- 
ramic view of your entire room. 


5713". Na. 60,528 $9.19 Ppa. 


EMERGENCY FLASHLIGHT 


_ Ne ver needs batteries! 


Bright beam flywheel 
— flashlight generates its 
p 9m power without bat- 
teries. It's the emer- 

E = gency-ready flashlight 
à you can depend upon. 

Squeeze the easy-press handle, the flywheel spins 
and you have a bright beam. Perfect for car, home 
or boat. Ready when needed most during brown- 
outs, blackouts. If you've ever needed a flashlight 
and found dead batteries, you'll understand the 


real value of this dependable light. gr: 
No. 61,086 $14. J9 pa 


point bearin 


164 pages — more than 4000 exciting values 
in ecological and physical science, astrono- 
my, optics, weather and alternate energy — 
many pages on harnessing the sun for solar 
heating. Something educational, fascinating 
and useful for everyone. It costs you 
nothing, so send for your free copy today! 


| O RUSH FREE 164 PAGE CATALOG N-52 


50X MAGNIFICATION IN 
TINY POCKET MICROSCOPE 


;: j * Direct linear measurement to .001 
3 | * Examine tiny objects, detect flaws. 
i Powerful pocket-size scope, ex- 


ELECTRONIC STOPWATCH 


Wu e 100 times more accurate than | 
any mechanical stopwatch 
*1/100th second digital readout | 


* Used at AAU, NCAA and '76 Winter | 


Ë * cellent for surface examination b. Olympic events. Great for sports 
hacen ae and direct measurement of E Tiny, precise, rugged. Better 
D gs te | metals, fibers, printing, etc. - than 0.002% accuracy. Six 


| The linear scale is 1/10" long, 
y! divided into .001 segments on 
glass measuring scale. An edu- 
cational and fun-to-use product 


" 4 è for science class in schools, 
| j A Marie M use. $24. 95 - 
‘ASTROSCAN TELESCOPE 


Visually transports 
you to the stars 


bright LED digits give time in 
minutes, sec. and hundredths 
of a sec., counting up to 59:- 
59:99. Low battery indicator. 
Comp. with batteries, lanyard, 


P oid ar" $29.95. 


ranty. No. 1694 


20min SPY SCOPE 
MONOCULAR 


e Compact, 314x2x112", 
fits pocket or purse Ep —. 
e Finger-tip focusin "V 
fully coated optics k bs ài 


bp P momp oey portable, 
ightweight; sets up in 
seconds—ready for use | * Fantastic bargain 


e Futuristic design; Powerful 8X precision, palm-size monocular, weigh- 
colorful, sleek, modern | ing just 2 ounces, does the job of scopes and 
* 41/4", f/4 Newtonian binoculars costing much more. Full 305 ft. field- 
reflector houses fine of-view at 1000 yards. Perfect for sports fans, 
quality optics racing, nature study, and in the theatre or opera. 


The first time we peered into aid Ry eee, M "i568 oem $16 95 Ppd. 


the heavens with our Astro- 
scan 2001, we were absolutely 
aghast at the spectacular 
, beauty before our eyes! The 

wide 3° field of view seemed 

to radiate out encompassing 
the entire heavens. Stars as 
faint as the 12th magnitude 
may be seen. The stars, moon 
and comets all seem so much 
Closer. The excellent, Ed- 
mund precision coated optics 
deliver bright, crisp views 
with 16X magnification! Snap- 
in plastic dust cover protects 
optical window when not in 


SLIP-ON HEAT FINS 
REDUCE FUEL COST! 


Stop Excess Heat Waste! 


It's shameful for usable heat to go up 


ae sins use. “Sky Guide", "Star 
An educational Checking’ and instructions | the flue — wasted. The more heat your 
and fascinating  Ncluded. stove, furnace or boiler pipe wastes, the 
experience No. 2001 $149. 95 Ppd. | more valuable our heat fins become, be- 


cause it recovers lost heat and delivers 
It to the air inside your house. You save 
many times this heat exchanger's low- 
cost in fuel savings. At current energy 
prices, these savings are important. Built 
to outlast your heating system! Installs 
in minutes without tools. Spring-type fins 
simply slip around any size "e Set 
includes 16 fins for 25" of flue pipe. 


MAGNET OF A 1001 USES! 


| EF e Powered by 4 ceramic magnets 
auum E ^ , sandwiched between steel plates 
MOS, Xv: 7 Strong! Lifts over 150 Ibs. 
6 ge We rate this little 1 Ib. giant 


E ower magnet as one of our | Presto! A new, en 
E. d handiest tools. Tie a line to tha $ N - 
: "t. handle and search the sea bot- CREE: No. teste 10. 30 ^ rpo. 

k tom for unusual objects. 


; Re- l - fs pi : of 
30 trieve all kinds of odds and E 
~~; ends from hard-to-reach places. 
c Measures only 1"x 144"x 4348", 
' "— Great accessory for so many 


Da HAMM and industrial 
Ui Idée ad 42, 318 $11 95 Ppd. 


j EDMUND SCIENTIFIC CO. 


i DEPT. N-51, EDSCORP BUILDING 
! BARRINGTON, N.J. 08007 


D Send me items indicated at right 


N.J. residents, add 5% sales tax. 
Handling 


$1.00 


nhi chaige Charge my: []VISA (BankAmericard) 


Sire | (|_| American Express C] Master Charge TOTAL 
— Card # — 
| Interbank #  Á à Exp. Date Address 
Sig. City State. 1 Zip 


30 DAY MONEY BACK GUARANTEE — You must be completely satisfied 
with any Edmund item or return it within 30 days for a full refund. 


E S E E E E E E E ETE cCÁ-A AÁA- o EE -X- X m a—À a a E o c — E a a —- el -—  --— -—  —-M m «d. 


SPACE-AGE HEET SHEET 


KEEPS YOU WARM 


A space-age "miracle! Made of 
Thermalfab . . . the super-effective 
insulating material developed to pro- 
tect astronauts in the incredible cold 
of outer space! 

You sleep on it — not under it. Just 
place the incredible HEET SHEET 
between your mattress and bottom 
sheet. INSTANTLY, it retains and re- 
flects your own body heat right back 
to you... keeps you cozy and warm 
as an electric blanket without a single 
watt of electricity! And you stay warm 
all night with your thermostat turned 
down; you can save plenty on heating 
bills. Lets you use lighter-weight blan- 
kets too — so you awake relaxed and 
refreshed. 

SPACE-AGE HEET SHEET is 10096 
safe, lightweight and portable. Never 


WITHOUT ELECTRICITY 


e NoWires! 
 eNo Operating 
|. Costs! 


Dog 


98 Size) 


YOUR OWN 
REFLECTED BODY 
HEAT KEEPS YOU 

COZY! 


HEET SHEET MATTRESS 
BOX SPRING 


gets dirty .. . the special heat-reflect- 
ing fabric is stain resistant too, so it 
even doubles as a mattress pad. 
Order one for every bed in your house 
(special savings on extras). If not de- 
lighted, return within 14 days and your 
money will be refunded in full (except 
postage & handling). MAIL COUPON 
TODAY! 


© 1977 American Consumer Inc., Caroline Ad., Phila., PA 19176 


EaSABEBAGEARRERARESRRERRRESEESRRSassEnszu5 MAIL NOÜ-RISK COUPON TODAY uanaasaaananssncanancakacanESRERESASPRSaPSARAE 


AMERICAN CONSUMER, Dept. HSH-35 

Caroline Road, Philadelphia, PA 19176 

Yes! Please send me the SPACE AGE HEET SHEET(S) 
— vido 


o RE only $8.98 each (2 for $16.98) 
ste leo DOUBLE-SIZE only $9.98 each (2 for $18.98) 
| KING-SIZE only $11.98 each (2 for $22.98) 
Please add $1 postage & handling for one Sheet. $1.50 
for two, $3 for four. 
If after receiving ms order I'm not delighted, | may return 
it within 14 days "m wil! refund the full purchase 
price (except postage & handling). 
Total amount enclosed $—————— PA residents add 
6% sales tax. Check or money order, no CODs please. 


E. "m -RADIO $13* 


É 
P E- TA 
= ar HON SECRE RY > 


Ps ero 
z 
til, sur. | 


send check or laria order to 


SUZUKA | ph Eo 


LR E HUS 


CHARGE IT: (check one) Exp. Date 


O BankAmericard/Visa C] American Express 
C] Master Charge Bank Number JO — — 


Credit Card # 
Name 
jg  —————— HÁGBÀMY c1 UM, e 


C EUY — — ÉÁÉÉÁ—— — State Zip. 
Canadian Customers please send orders to: 
Mail Store Ltd., Dept. HSH, Ontario 
(Ontano & Quebec residents add sales tax) 


Superior. 
The Mason & Sullivan 
Clock you build. 


The tinest woods and 
imported movements 
distinguish Mason ér 
Sullivan's 19 ditterent styles 
of floor, wall, and mantel 
clocks—all replicas of classic 
antiques. Send $1 for catalog 
and plans to build grand- 
father clock shown, or 50c 
tor catalog alone to: 
MASON ér SULLIVAN CO, 
Dept. PSF8/39 Blossom Ave. 
Osterville, Mass. 02652. 


MIND, ORDER, 
ENERGY. 


Which Governs the 
Universe and You? 


What lies behind all existence? Is every- 
thing a product of supernatural design? 
Are humans shifted about by an arbi- 
trary will like pieces on a chessboard? 
Or does a stupendous energy, without 
reference to purpose, bring about a 
ceaseless transformation from atoms to 
stars and to life itself? 

Mind — O — Energy — may these 
not be summed up in one word: Con- 
sciousness? Behind all a Universal Con- 
sciousness, impersonal, eternal. Jt com- 
poses the order of matter, the sensitivity 
5 ure, and that personal awareness that 


is ell is a new age! It is time to recon- 
cile science, philosophy, and mysticism. 
‘Truth is found in unifying all experience 
and knowledge that man has acquired— 
no longer must man be dealt with sepa- 
rately with prejudice or preference. 


ACCEPT THIS FREE BOOK 


For a frank, fascinating presentation of 
a rational personal philosophy of life 
that dispels superstition and obsolete 
traditions, write for the free book The 
Mastery of Life. Life. It is presented by the 
Rosicrucians (not a religion), a world- 
wide cultural society. Through this book 
thousands have learned how they may 
acquire a fuller life. 


Please use this coupon 
or write to: 


SCRIBE: O.G.H. 
The ROSICRUCIANS 


(AMORC) 
San Jose, California 95191 U.S.A, 


(Not a religious organization) 


O.G.H. 
E n he PROSICRUCIAN ORDER (AMORC) | 
San Jose, California 95191 U.S.A. | 
| 


| Gentlemen: 
| Please send me the free book The pe pilery of 
Life. I wish to learn more about Self and its | 


cosmic relationship and how I may benefit | 
| therefrom 


| Name 


| Cily m ———— Iz Zip. . | 
| (Please print name and address) 


miht: opone dier angel 
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Unimat—S-in-1 Machine “Shop — World Famous 
unimat: the precision lathe that converts to 
vertical mill, drill press, surface grinder and 
polisher—over 100,000 in use by R & D labs, 
inventors, hobbyists and precision machinists. 
A complete miniature machine shop In a craft- 
ed wooden storage chest. Reg. $227.95. Add 
$5.00 for shipping. 

1000-A3 Unimat 5-in-1 Shop 


Send .50 for Complete Unimat & Accessory Catalog. 
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Rockwell Speed-Bloc Sander—Palm grip design for 
one hand use. Thumb control switch, offset pad 
for 4 way flush sanding, 12,000 OPM. 100% Ball 
Bearing, 5/64" Orbit, 2 Amps. Direct Motor to pad 4 


design. Pad size 4V2" x dhe". 
| ping. Reg. $64.99. 
4480(330) -R7 


Skil Cordless Drill 
Éforward or reverse and can be recharged 
hundreds of times to perform with full power 
Recharger included. On and off trigger lock, 
Chuck key stores in handle. No cord needed, 
self-contained power-house with rechargeable 
zenergy cells. High torque, 300 RPM, Use indoors, 
outdoors, land, sea or air. Light weight only 2.7 
lbs. Recharger works on 115 volts A.C. No. 1702 
has a V4" geared chuck and No. 1702 SP has a 
3" geared chuck. Add $1.25 for shipping: 
1702-537 Skil !4" Cordless Drill 
p $37 Skil 3&" Cordless Drill 


Add $2.00 for ship- 


fee eb mom Bob Pom Sob ORB Oo s» 8 OB d à & o3 4d * r bos 4 à W OR 


B o8 o4 8S ee 


EE Edison 4" Belt 'Sander—Sands flush in 
corners. Big 20 square inch sanding Pad. Uses 
standard 4'x2134" belts. Powerful 7.5 amps, 1 
H.P. burnout protected motor. Die Cast Alum. 
ee Add $3.00 for shipping. Reg. $89.95 
3530-59 M.E. 4" Belt Sander $52.95 § 


Niggotr ae Edison Variable Speed Drill Press—700 

R.P.M. Drills, sands, reams, bores and j 
EE with the precision of profession models. 
Powerful 2.7 AMP motor. Capacity 38" in steel, 
34" in wood. Drills 0’ to EUM deep. Safety lock 


(chuck key). Add $3.00 for shipping. Reg. $89.95 
3620-59 M.E. Drill Press $52.98 


McGraw-Edison H.D. 46" Bench Grinder—with 
one Attachment—8 amp Motor, Sealed Ball 
Bearings, Vibration-free performance. Features 


hone attach. for fine-edge sharpening. Built-in 


" adjustable tool rests. Rubber shock mounts 
| and holes for bench mounting. Die-cast Alum. 
housing. 36 grit and 60 grit wheels. Grinder speed 
3450 RPM. Hone speed 78 RPM. Add $4.00 for 
= shipping. Compares to $106.95 Value. 
4601-59 Grinder with Hone 


m" nems 


SILVO (BRAND NAME) TOOL CATALOG} 


THOUSANDS OF EXCITING TOOL VALUES: 
à Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
; Wiss, Channel-lock, General, Pony Clamps and 
many Nationally Advertised brands of tools and 
supplies. We ship Coast to Coast at prices hard 
to beat. Send $1.00 for our big SILVO TOOL 
CATALOG today. 


Note: Reg—Mfr's suggested list price. 


Minimum Bank Americard, Just i say “Charge it” | 


Visa or Master Charge or- 
der is $25. Show all Nos., 

Exp. Date and Signature. | 
(No Phone Orders Please.) =D) 


SILVO HARDWARE CO. 
107 Walnut St., Dept, P58-1  Phila., Pa. 18106 


and wo c Wien | 


| diamond is a phenomen 


drill sharpening guides. Eye shields, water trough ġ 


Special—$54.98 Í 


"4 to 3 CARAT FROM ONLY 


These beautiful diamonds are we real thing. Not artificial or synthetic. 
Each diamond comes with a siqned and notarized ^ certificate 
guarantying that it is a 100% GENUINE NATURAL DIAMOND. 


The average diamond in an engagement ring ot 
and normally sells in jewelry stores for $500 to $1,000. A 3 carat diamond 
normally sells for $5.000 to $10,000. HERE ARE OUR FANTASTI- 
CALLY LOW PRICES: % carat only $5.95! '& carat only 
$9.95! 1 carat only $17.95! 3 carat only $49.95!! 


HOW CAN WE DOIT? We make huge diamond purchases. Then, 
rather than cutting and polishing these diamonds, we leave them 
in their pure natural form—unprocessed. These are 100% PURE 
diamond nuggets cut to beautiful shapes by Mother Nature alone. 
We purchase perhaps 20,000 times as many unprocessed 
diamonds as an average jeweler, who rarely carries them in stock. 
So do not be surprised when your jeweler says that he can special 
order an unprocessed diamond o! comparable appearance but 
costing 20, 30, or 40 times our prices!! We are confident that 
you will definitely not pay less for diamonds of equivalent 
quality and appearance! 


id carat 


Our wild unprocessed diamonds are impressive and extremely s Y rds 
We pay extra for our diamonds because they are carefull 
and individually hand-selected for quality and stylis 

appeal. Only the MOST SPECTACULAR DIAMONDS are 
accepted. They go beautifully on pendants, necklaces, earrings, tie- 
clasps, cuff links, bracelets, rings, etc. Your jeweler can easily place 
these diamonds into whatever settin ou desire. They are 
EXQUISITE JEWELS for yourself, ELEGANT and ORIGINAL 
GIFTS for loved ones, GREAT CONVERSATION PIECES, and 
SUPERB INVESTMENTS. Dazzling on both women and men. 


A diamond is the most PRECIOUS, the HARDEST, and said to be 


the LUCKIEST of all gems. It is the most accepted symbol of love in the | 


world. It is a perfect way to show a loved one how much you care. 


A diamond is forever, but this offer is not! With the threatening | 
civil war in southern Africa and the exhaustion of most world diamond 
mine reserves, diamond prices are skyrocketing, and unprocessed 
diamond prices are ponny the fastest. Our limited stock of rare 3 carat 

buy. The bigger the diamond, the more 
spectacular its nane and the greater its investment value. This is 
truly the BEST INVESTMENT BUY ANYWHERE! We will notbe 
undersold!! 
prices, send immediatel 

ACK GUARANTY OF 
TAKE NO RISK AT ALL! 


15-DAY UNCONDITIONAL MONEY 
COMPLETE SATISFACTION. YOU 


C1977 by U.S. Diamond Imports 


WIT 


WITH AMAZING 1-LB. 
POCKET HOIST! 


=a ouem 
Lien Tay eters ies So" 


an ae 


AF, 


Load or unload 
your boat trailer. TON. 


Clear a field ot 
tree stumps. 


Lift a Klin -size - 


Lift 2000 Ibs. of 
deer for dressing. 


freight. 


Our dazzling 100% GENUINE DIAMONDS 
make the perfect gift and investment. Our prices 
are unbeatable. Treat a loved one—treat yourself! 


gm MAIL THIS Na: RISK COUPON TODAY: -- 


edes to serving satisfied prera y 1 : 


i 3600 Wilshire Blvd. Suite 1510, Dept. P21. Los G 

f Angeles, CA 90010. 15-DAY FULL MONEY 

i BACK GUARANTY. Each 100% GENUINE 5 

“DIAMOND comes with a separate luxurious g 

| velvet diamond pouch and separate legal | 
certificate of authenticity 


DIAMOND SIZE | QUANTITY 


Ts carat at only $5.95 each | [$ 
';caratatonly $8.95 each! | |8 
l carat al only $17.95 each] — [S 
3 carat at only $49.95 each) |$ 


gy Order 3-5 diamonds, |A0D POSTAGE 

wdeduct 10% on totalls H 
purchase price Order 
6 or more, deduct 20°! 


TOTAL 


TOTAL 


Name 
If you want these diamonds at these rock-bottom low § ^ 


NOW: E 2 


Picture your car stuck in a ditch. You pull 
out this little brute, attach to the nearest tree, 
pull the nylon cord with one hand and ZAP! 
You pull that car out of the ditch without 
raising a sweat! 

This powerful multiplying ratio block-and- 
tackle that fits in the pocket of your hunting 
jacket and weighs less than a pound, will 
make you as strong as 7 men! 

With it, you can hoist a 250-pound daer 
easy as lifting a child. Lift a ton of freight. 
Haul the engine from your car. Move huge 
rocks. You name it. Complete with 65-ft, nylon 
rope, and aluminum and stainless steel block- 
and-tackle. Only $9.95. 


_) Te JUAN Sages ULUG inc. opt. 102, 
49 Riverside Avè., Wesipori, CT 06880 


r=- 30-DAY Wr Ege GUARANTEE.  — 
ORDER TO 


| | The JOHN STURGES HOUSE, Inc. Dept. TH-102, 
| 49 Riverside Ave., Westport, CT 06880 
1 DU PEE ige & handlin 
stage | 
SA ËI Orde ; 

e pay 
|| lence R9 O check 
| oR, CHARGE: 


| O BankAmericard/Visa [ ] Master Charge 
L| [] Carte Blanche [] Diner's Club 
[] American Express 


Card No. 
Interbank 33......... o 


POCKET HOIST @ $9.95 
er two for only $18.95 


stage. Sorry, no C.OD.'s 
ec! LI honey order for $ . ..... 


et ee BG A oH p oe ERE 5 5 5 WF ESL an oz ox on 


Signature 
PRINT Name 


m » & od à" BON y HOÉd OW BOR d d C WOW o4 b d WoH od 


| Address 
City 


State Zip 


CT. RESIDENTS ADD SALES TAX 
@The John Sturges House, 1977 


ee ee — ee — 
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QUALITY 
GRANDFATHER 
CLOCKS AT 
FACTORY DIRECT 
PRICES. 


= Completely finished 
and assembled 
m Kits with pre-cut 
parts 
B Beautiful solid 
woods (walnut, oak, 
or cherry) t 
B Solid brass West 
German movements 


! i , A LL GEAR 
! MAGNATRAC KIT 
with BACKHOE 


(Dealer Inquiries Invited). 


You're only hours away from a Business of Your Own when 


you start to assemble your Struck-Kit Tractor. Once assembled (a weekend BERIP a 
. project), your Struck Tractor will allow you to turn your spare hours into Ein delicacy = 
. Cash! Over 30 attachments allow you to tackle almost any ‘“‘compact-size” Money back 
construction, landscaping or gardening job. You'll be able to get in places guarantee 
oa the "big rigs" can't and then charge your own price! Buy Telephone mauiries ^. * 
i factory direct from the leader in the small crawler field and dle ia ay 


be one of the thousands of satisfied customers. Send now to: 
LOW COST en wu ae a. Sen m E 


STRUCK KIT, Dept. PS28, Cedarburg, Wis, 53012 
MINI-DOZER | [ ] Catalog showing Struck Tractor Kit construction & 


uses (specify Magnatrac or Mini-Dozer) — $.50. Both 


Se ‘ 
IKING 


i catalogs — $.75. CLOCK COMPANY 

|Plans for fabricating Struck Tractor (specify Magna- € 
I trac or Mini-Dozer) from local materials — $7.00. Both Po. "o and Ropt. Pagina Ue : 

| — $10.00. (Refunded hase. ark, Foley, Alabama sit our 
I adi $10.00. (Refunded on any purchase.) showroom, Highway 59, South of Foley. 
Address 
City, State, Zip =e s= 

|l a M I I Always Include 


Your Zip Code 
When Answering Ads 


r i 3! | 
Collection u IN T 
of Home E 
Designs - 
AALGE | CHOOSE YOUR HOME DESIGN « & 


— BY EXACT CATEGORY! 
may — Richard B. Pollman, Designer 


hb 


230 155- & 2STORY HOMES - Mansards, Gambrels, Tudors, Salt Boxes, Georgians, Farmhouse 


adapt ins Als ntemmo es. d. 1 5. 6 bedrooms, libraries, family room 


Blueprints 
/ Available 
At Low Cost 


SN FACTORY 
DIRECT 


LOG 
SPLITTER 


22,000 LB. FORCE 
INEXPENSIVE NON—HYDRAULIC SYSTEM | 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT. 1002 
6901 S. Yosemite, Englewood, Colorado B0110 


Your 
Family 
Will Have 
Hours 
Of Fun 
Picking 
It's 
Favorite 
Design 


SAVE R25 : 1- v "M pio, Equipt.Catalog 
GOV'T SÜUNPLUS Send I5 u 
ond NEW EQUIP’T E 


Con ar EN 


Powerful Battery Motor 


22: 3 ns T [ION HOM ES suis MOTONIID PETCU CLEC CAR. ME. 


“hale Hexagons Angul Cottages, 


Charming - | 
Exteriors f cap ie liia 
And | 
Prattical 
Convenient 
Living 
Floor Plans 


BALLETTI cow ont 
LI 
queveTine — morcs 
es | witht) ppwit PLANTE 
ER /! 
Geer F100 06 iu. MT — RUD CHE 
: WELDERR We PM O CULA 
= | mM gb | Haw. Foch Sarpi., Uses to diptTRONICE KL 
modoripe benpcles, scooter, chiüünens duros Deep pumps a ipn rue Ong 
fool, pomphprenes. Operetes on 12, 24 or 34 VDC at 1700 oT many OTHERS 
Japi nnd Je RPM peupetterety 3.5 HP et Jb-vaii. 61 
in iibi. Porque. Shah diam 3/4") a-hole, &^ dem mig 
longs Motor 3-0/7" dom. a V7 kg ind. dhati 


COMPACT 13V. BATTUET FOE UII WITW LBOVI MOTOR 
= ITEM P7002 ) - s Mew, TIl, 10 2-omp she, 
lesi ocd type. Dry (5*5 ] chogad. Fui in i oo 

E [] a 


| j| ACORESS cure and vtr zu de WOO [v 10-38. 4 i ' 
| i ^ E nive Sr $5 P i 
TORDAR ; : Ben BK Tesi ay tied Total Amount Enclosed |$ SURPLUS CENTER p et 
| , Ue Dent. BK 16310 Grand River Ave NC EM = = E e — 
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AN BEAT INFLATION! 


Cash in on the 
huge demand for 
small engine repair. 


Work part time, full time 


‘in SMALL ENGINE | 
‘Service and repair 


- -— step of me way. 


Start your own money 


In just a short time, you can be ready 
to join one of the fastest growing indus- 
tries in America...an industry where 
qualified men are making from $10.00 to 
$15.00 per hour...and that’s just for labor. 
Parts, engines and accessories add even 
more to the profits, 


Because the small engine industry has 


grown so quickly, an acute shortage of 
qualified Small Engine Professionals exists 
throughout the country. In fact, it’s not 
unusual for a good small engine man to be 
three to four weeks behind in the summer 
and at least a week behind in the winter. 
When you see how many small engines 
are in use todav, it's easy to understand 
why qualified men command such high 
prices— as much as $17.50 for a simple 
tune-up that takes less than an hour! 


= == m 
dE, LEON 
10 e x 


46-million small engines 
are in service today! 


That's right —there are over forty-six 
million 2-cycle and 4-cycle small engines 
in service across the U.S.A. That's the 
official count from the Engine Service 
Assn., and new engines are being built at 
a rate of one-million per month! With 
fully accredited and approved Belsaw 
training, you can soon have the skill and 
knowledge to make top money servicing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well to service and repair their lawn- 
mowers, tillers, edgers, power rakes, 
garden tractors, chain saws, mini-bikes. 
go-carts, snowmobiles, generators, snow- 
blowers, paint sprayers.. 
most endless. 


- No experience necessary. 


You don't need to be a "born mechanic’ 
or have prior experience. If you can read, 
you can master this profitable trade right 
at home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated — so clear you can't go wrong. 


Tot hia) Send TODAY 
equipment with your course | 
—and it's Yours to KEEP! 


for this 
fact-filled 


the list is al- 


are 
w y 


ET receive hea secrets 
and business plans. 


We guide you every step of the way, 
including tested and proven instructions 
on how to get business, what to charge, 
how to get free advertising, where to get 
supplies wholesale...all the “tricks of 
the trade"... all the inside facts you need 
to assure success right from the start. 


increased income 
“Tve had about 
8 years experi- 
| ence repairing 


small engines... 
but repairs were 
only minor .. . un- 
| til f started the "ue o 
Belsaw Course.” Walter H. Strick 
Campbell, California 
With our famous ‘learn- by-doing' train- 
ing method, you get practical ‘hands-on 
experience with specialized tools and 
equipment that you'll receive with your 
training plus a brand-new 4HP engine — 
all yours to keep ! 


SEND FOR FREE FACTS! 


You risk nothing by accepting this of- 


fer to find out how Belsaw training can 


give you the skills vou need to increase 
vour income in a high-profit, recession- 
proof business of your own. 

Just fill in and mail coupon below (or 
send postcard) to receive full information 


and details by return mail. DO IT TODAY! 


BELSAW INSTITUTE OF 
SMALL ENGINE REPAIR 
538F Field Bldg., Kansas City, MO. 64111 


There is NO OBLIGATION and 
NO SALESMAN | Will Call event 


rT inen 538F poter erem T " 
KANSAS CITY, MISSOURI 64111 


C YES, please send me the FREE booklet that * a 
gives full details about starting my own business in 

Small Engine Repair. | understand there is no obligation 
and tha: no salesman will call. 


FREE 


* BOOKLET! 


HORSEPOWER — Ed ae 
CLINTON ENGINE... | n mcs 


| f yours ro E 
» KEEP! . 


E um 


details on our 10-Day 
u AL. a NO RISK Trial Offer! gj State. — — —— i zzi 


Tells how you quickly | LL hh Res ee 
train to be your own boss 

in a profitable Sparetime Address — — 

or Fulltime business of 

your own PLUS complete Ciy — — 


harpen your 
chain saw like a 


10 Foreign Coins, 10¢ 


For just 10¢ we'll send you 10 different coins from 
ifferent countries, including Iceland, Israel, 

Pakistan. Algeria, etc. Just to get your name for our 

mailing list. You will also receive the most wonderful 

catalog of U.S.and foreign coins and paper money in 

America. Offer to ADULTS ONLY. Send 10€, name, 

dress, zip to: 
LITTLETON COIN CO., Dept. BM-41 
Littleton, New Hampshire 03561. 


This 

revolutionary 

chain saw sharpener 

grinds arazor sharp 

edge on any size chain 

Saw using a specially made 
grinding wheel. All you supply 
is a 4" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


YOUR | ` 
BIKE! 


PEDALPOWER excit- 

ing new bike drive 

tames tough hills. Be 

independent. Shop i 

when you want. Fits all 

Bikes, Adult Trikes. 
Installs in minutes. Thousands sold. Re- 
charges overnite. Travels 100 miles for a * 
dime. Send for FREE illustrated booklet. 


GENERAL ENGINES CO., 
5653 Mantua Blvd., Sewell, N.J. 08080 


=" FS — mi 


| P. O. Box 11378 
Newington, Ct. 06111 


|! Please rush — Pro Sharpener(s) at $12.95 each plus 
| A .95 postage and handling per unit ($3.00 outside 
Send check, money order or Master Charge. 


Not a D.'s. 
— — — EXP. Date 
lc d Residents add 796 sales tax. 
| Name 
| Address 
h City State — — 2s 


Important: To Insure correct grinding wheel size 
i incite yos ur Chain Saw Mfg. 
aw 


: 30 Day Unconditional money back guaranise. 


The Pro Sharpener produces 

a ground edge—much sharper 
than a filed edge. Comes com- 
plete with three grinding 


wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter. 


"Patents pending 


Free Blackhawk 
Films Catalog 


Plus 2 price intro- 
ductory offers on 
Laurel & Hardy 
& f W. C. Fields, 
and more. 


The ers listing of home entertainment films 
available... Select from thousands of Super 8 
and 16mm silent and sound films plus projectors. 
slides. video cassettes and more. Just write 
or call for your free catalog today. 


Call Toll Free: 800-553-1163 
Invalid in lowa Alaska & Hawalli 
Please mention order # 3821 


lew be 


3821 Eastin-Phelan Building 
Davenport lowa 52808 


A Full-Feature 
Wo rkbench at an 


Sample Import 
mailed to prove 


everything | say 
is crystal true. 


tus | START AT HOME — Spare Time! Make your first Mail Order trans- 
B.L. MELLINGER, Famous action 10 minutes after you open my Plan. | put you in immediate contact 
inown Mail Order Export with Mail Order product winners, how to Buy Below Wholesale for biggest 
^L started in Mail Order in Profits, how to make and run little ads that bring cash-filled mail. 


HR roc adeb oc ce 3 WAYS TO MAKE MONEY...PICK 1 OR ALL 
EXPORT 


| give you the kind of Isearchoutnewimports Take cash-in-advance or- 
products you must have and put you in direct ders exporting products 
to make mail order pro- contact with suppliers. made locally. | reveal 


fits. .. secrets that bring Drop ship plan starts Export leads to start 

IMPORTS | cash-filled orders. you without capital. you fast. 
Surplus English — o 
MOTORCYCLE "n ath 


my experience to makea fast MAIL ORDER a IMPORT e 


start in your own big profit 
home business." 


24,221 


Electric Razor 


eR 3.69 1780 


Diamond Cassette | 
170. Enp a Ring 30¢ ! e Recorder 


PRTG FREE SAMPLE COUPON 


$7,000 IN BANK CUTS OUT MIDDLE.| The Mellinger Co, 
AFTERGMONTHS. MEN. "Can make |Wiaoslsad Hills 2, Dept. G2242 
"Sold watches to 29 80% more profit im- | Send Free Sample Import and Free Report. 
variety stores. Refill porting merchandise, | | understand there is no obligation and no 
every week. Mellinger The Mellinger Plan , salesman will call. Show me how to start a 
offers the best forhe gave me new home, | Mail Order/World Trade Business of my own. 


is the best.” new car, own store," | 
J.L., Canada B.T., Canada |. Name 


22. Se Price! 


Lovely 
Simulated | 


IMPORTANT 


| agree to limit 
my request to 
only one Free 
Sample import, 
which | have 
not previously 
requested, | am 
21 years of age 
or older. 


Huge 121% sq. ft. Ne 
surface area 

Solid rock maple con- 
struction (225 Ibs!) 

2 large capacity vises 
cabal MATONI — 
Rugged ick ff 
laminated top ae Made \ 
Massive vise jaws will m In 


« Available in kit form too! ^ 


hold even delicate work * U.S.A 3 
“M - 


e Easily disassembles for moving 
Until now, quality home workbenches have usu- 
ally been too expensive and too small. This 
bench is available direct from the factory at an 
incredibly low price. 
GARDEN WAY RESEARCH, Dept. 81102W 
Charlotte, Vermont 05445 
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BUY ONEAT A TIME or buy in quantity. 

Examples include one Motorcycle $275.|, Address 
100 Electric Shavers only 2.68 ea. or 25 | 

for 2.97 ea. Digital Watch 7.75 ea, or 100 City 

for 6.95 ea. One simulated Diamond Ring | 


75g. Prices include duty and shipping. 
Mellinger Co., Dept. G2242, Woodland Hills, CA91367 


State ori. - 
— -Save 3 days, give ZIP for fast reply- — —-- 


SEE YOUR MUSCLES 
GROW DAY BY DAY! 


YOUR CHOICE! ^ 2 alfa YOULL PUT ON INCHES OF 


E | POWERFUL MUSCLES 
You Can Do This... ON YOUR BODY! 


Li BUILD POWERFUL 
MUSCLES....FAST! | MOST MEN NEVER REALIZE THEIR FABULOUS POTENTIAL 
6 LOSE FAT! PF FOR EEan Why? Probably because they ve never come 
| across or taken advantage of a training program quite like the one we 
GHAINN SECULAR offer here at UNIVERSAL BODYBUILDING. Our program has the 
DOUBLE OR TRIPLE ‘Ultimate masterplan for total body development and strength!! 
6 your STRENGTH! How would you like to get into shape? Really into shape. Better 
| ` than you have ever been. Enough to make the girls notice you with 


admiration and enough to make the guys turn their heads in envy. No 
kidding! | don't care how much you are out of shape, regardless how 
much you have let yourself go, | can change your body 100%, all for 
the better! Face it, unless you do something about it, your body gets 
worse; day by day it gets uglier! Your body and your health are your 
most important possessions and they deserve your attention. With 
= — progressive body building you get better day by day, with results you 

.. can see and feel!! 


@ TRIM YOUR WAIST! 
@FEEL BETTER 


Oo SKINNY? 
4/5» MUSCLES WILL - . 


APPEAR ... 
QA. _ dei ALMOST LIKE 
chats © Get MAGIC! j 
! that waistline i 
down and . your NEW 
sia is FAT WILL MUSCLES WILL 
DISAPPEAR — FEEL LIKE 


REPLACED BY 
MUSCLES! 


BE GREAT- BE SOMEBODY SPECIAL! 
Improve your health, self-confidence and your outlook on life as mmm umm um mm NEN NEM EN UN 
you become more muscular. Regardless of LADUT A e, height or | U I. Dept.-X5 
present build, we'll help you build a fabulous body, housands of niversal, Dept.- 
prope have taken this course with fantastic results — why not you? | Box 6694 

atever you look like today, we can improve on it We guaran- |a Detroit, Mich. 48240 


tee it!!! bj 
You bet | want MUSCLES - rush me your FREEZ 
[_] ARMS — Develop big, powerful SHOULDERS — Get rid of those | tie 2 E UNS j ri m Erai Lien | 
| arms — the kind girls love in be puny shoulders! Instead, fill ooklet and a your voiorru! Drocnures: am 
held in! Command respect from your shirts with bulging muscles! | sending you 25c to help cover postage and hand- 
everyone you meet! LEGS — Put some muscle on | ling costs. (please PRINT clearly) Ew ] 
C] CHEST — Is your chest sunken - those gered legs! Muscular i 
MM unimpressive! No more! legs will give you extra power 
uild a massive T , : 
chest You can measure 45, 47, oh date Te Seen j Name Age 
eee ABDOMEN — Trim and hard 
| L] ig m eon t doe ndis a that’s the way your abs should L Address 
eaa Ofer within oo look. Get rid of your pot belly, |J | i 
| week you'll be able to see that improve your digo tion, And get " Cy — ÁÉÉÉÉÉC—Stté 7. ZiT 
wedge formation begin to take at washboard waist—all when 
shape — it's a real attention- you develop those abdominal MAIL THIS COUPON TODAY B 
= — WES —À bua um m mmm mom m m — i n 83i 


Drill Your 
Own Water Well | 
50...100...200 Feet Deep. 


SAVE HUNDREDS OF DOLLARS! 


You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 


2¢ per day. 


What makes this possible is a remarkable invention called the Hydra- 
Drill. Amazingly, it is almost as easy and inexpensive to operate as a 
power lawn mower. In the last 10 years, thousands of people all over the 


Drill. 


tion 


ADDRESS 


k [4€ E 
— E E r e e E EE E 10 R0no 8 RUmmmg 


ij CITY 


ZERA | 


.and HIGH 
| Litmberyard Prices! [ 
LS Portable Belsaw goes — SN 
| right to the trees — 5. = 
turns out smooth, true-cut B N = 
| lumber every time. No ex- ^ n. 3. | c ] 
| perience required. Saw your own. NI ee, 
| fogs or lumber for others and make : i 
excellent sparetime income—no crew is t } 
ad needed. For power, use tractor PTO ar 
other low HP diesel or electric unit. 
A size to meet every requirement and 
$ pockethbook—time payments may be arranged. i 
Send postcard for FREE details! No Odligatione No Salesman HW ill Call 
BELSAW MACHINERY Co., 4205 Field Bldg. Kansas City, Mo. 64111 


JY 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world’s largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 BTTERERTPTTSRST TT 
Today To > 
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PRINT NAME 


Li LL o che e o Le oio Lu oa meu eee ee EL A ee Eo ee eee ee ee ee 


P. 0. BOX B99- HICKORY, N.C. 28601 — 


world have drilled water wells with a Hydra- 


| If you want to know more about this won- 
derful way to drill your own water well and 

. have a lifetime supply of chemical-free water 
=) for just pennies per day, then do yourself a 
7% favor. Send just $1 for our big, fully-illustrated | 
` information package including complete in- 
structions on "How To Drill For Water." The 
information package will be rushed to you by 

| return First Class mail. Satisfaction guaranteed 

or your $1 back! 
Deeprock Mfg. Co., Opelika, Alabama 36801 

————-— CLIP COUPON AND MAIL TODAY! ———-—- 


Deeprock Mfg. Co. Dept. PS28 
Opelika, Alabama 36801 


Enclosed is $1.00 
ackage including complete instructions on "HOW TO 
DRILL FOR WATER." 


. Please send me the illustrated informa- 


STATE ZIP 


© 1977, Deeprock Mfg. Co. | 


| TUNE YOUR GUITAR 


This new invention is ideal for every guitarist begin- 
ner or professional. Six precision tuned reeds make 

exact tuning a snap. Just clamp unto vour guitar. 
then adjust the strings. When the proper pitch is 
reached, the corresponding reed vibrates. Just as 
easy as that! Ideal for 

bands or combos.Tunes 
EM ull instruments to exactly 
BEES same pitch. 


$7.95 plus $1 


Burglar . Smoke 
Fire Alarm Catalog 


e Billions of dollars lost annually due 
to lack of protective warning alarms. 


FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
Nan] service. - 


PM Lincoln, Ne. 68501 


Box 82802 


Replace Your Broken 7 — 
Or Lost Garage Door LA 


shipping and handling. 
back guarantee, 


ED SALE Studio 9 954-5, Grand Island, Fla. 32735 


| íT84 SQ. FT. FLOOR SPACE, $2 400 


| Purchase the material locally, and build this beau- 


tiful "A" FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
ee P #704 to: 
DEPENDABLE PRODUCTS CO. 
P.O. box 113, Vista, Calif. 92083. 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions. Whether you re a: 


*Homeowner eDesigner 

*Do-It-Yourselfer e Architect 

eProfessional eEducator 
you'll find many books on 

*Pool Heaters * Water Heaters 


*House Heating & Cooling 

* Solar Architecture 

* Passive & Active Heating 

e Solar Panels 

also: 

e Wind Generators 

e Methane Generators 
And: much, much more. Send $1.00 for catalog. 
Refundable. ENERGY BOOKSTORES, Dept. PS-23, 
4525 Comber Ave., Encino Ca., 91316 


Opener Controls With | 
an Electro/Lift . Digital 
Transmitter / Receiver 
Replacement Kit! 


Kit Includes: 

1. Transmitter 

2. Receiver 

3. Wire & Staples 

4. Fasy-To-Fol/ow Instructions 

Install itin minutes. — / m 

All you need is A 

a screwdriver. 

e Select the digital & 
code yourself. Pro- — "e 
gram the system for your o own 
code in seconds, Added security, 
no "stray signal" openings. 

e Solid-state UHF design. 

| * Full one year warranty. 

* Replaces any transmitter/ 

receiver. 


Reg. $69.95 
Now Only 


"^ $4995 
e Made by Chamberlain — the 


world's largest manufacturer of UL and FCC 

residential garage door openers. approved 
send check or money order (do not send cash) along 
with this coupon to: Chamberlain Manufacturing Corp., 
845 Larch Ave., Dept. PS-278, Elmhurst, IL 60126 


NAME 
ADDRESS. 


Eo. LL LIP. Á Á — 

Please send me. . Chamberlain Code Command Con- 
trol garage door opener transmitter/receiver replace- 
ment kit(s), at $49.95 each (IL residents add 52.50 
sales tax). | also want. additional transmitters at 
919.95 each. All postage will be paid by Chamberlain. 
Allow six weeks for delivery. 


[ ] Please send me your FREE color catalog. 


HEAT YOUR HOME 
WITH WOOD 


The SFB-3 Solid Fuel Boiler supplements your hot M gi. 
water heating system with a wood fired stove. Masonry * Aulos and Boats y 


SUPER STRIPPER 


Powers Paint Off 2% 
FAST! CLEAN! EAS e — 


* Hundreds more big 


Works in conjunction with 
your present hot water heating 
system. 


Fully automatic 
Electronically controlled draft 


When wood burns out existing 
furnace takes over 


TN Can reduce domestic hot 
water heating costs by 8096 . 


Optional hot water tank $99.95 
Fire box diameter 23", boiler 


DRILLS ; 
Works on a new principle 
[(30 flexible carbon alloy steel 
fingers produce up to 75,000 
stripping strokes a minute) to 
do the job cheaper, saler and 
last a lifetime. Made of solid 
steel. High-speed ‘whipping 
ege e ^ achor makes paint, rust, 
E | scale vanish as if by magic! 
— pred yr. Never buy expensive, danger- 
oes all big jobs in a ous paint removers again! 
fraction of the time. areia Ld dies Sra NITURE 
An crine When used as directed. Leaves 
LN M cu a satin smooth finish, ready 
bare metal fast! Cleans for paint or stain. No sanding 
masonry and swimmin needed (won't raise wood grain 
pools t ortlessly 9 as Ero du Full instructions. 
t l olt Goggles. 
$5 Value. Only $2.95. Use with any power tool. 
High-impact plastic. Adjustable headband fits all. 


volume 9.69 gal. ; SUPER STRIPPER (Dept. ADC-27) — 
| Box 489, West Haven, CT. 06516 | 
Please rush......... SUPER STRIPPER(S) @ $9.95 ea., plus 


à | SAVE ON HEATING COSTS | $1.00 handling SAVE $2. Order TWO for $19.95. We pay | 


EB ap qué t] postage. Order: O COARSE for big jobs CJ FINE for furniture | 
{ SEND $1.00 FOR BROCHURE | | | O Also rush — — SOFT GOGGLES @ $2.95 ea. ppd. 
— | gm FOB | Enclosed is $ ........ (Please add applicable sales tax.) 


i SEND | 3 SFB- FUEL BOILER | ! CHARGE: O Master Charge O BankAmericard Visa 
i My check or money order is enclosed. i i VIRGINIA, | Ace't. # 


MN. | Interbank # 
| Name - ! eS APPRON, R90 SES, | PRINT NAME — - 


| SHIPPING WEIGHT 
| Address | AponEss -—- 


Í 
: 615 N. 9th St. 
i City i BU DGET BARN | CITY STATE ZIP. 


| Phone — || VIRGINIA, MN. 55792 PHONE 218/741-2765 — — — Dealers’ Inquiries Invited. = — — =] 


oe ee oe ee e l (^ Print For Profit 
d=) 


CRAFTSMAN STOCKS ESEE c E 


labels, tickets, announcements, 
i — "iem | 
From 1/64°" veneer to 4'' thickness solid lumber IM C - Da mim A e — 
Ya 


QSL cards, greeting, sympathy, 
HARDWOODS [Rea 
. i THE BUTTON AND COMB BLADE SPRINGS OPEN. 


Sorry, no CODs 
Exp. Date 


| 
— NL UU ÉL 


- m» wd Print for others, good profit. 
x arii Have home print shop. Tays 

ut for itself in a «hort tlie. Sold 

E. direct from factory, Easy rules 
sent. We supply everything, 
meni] 2he for ataker KEL- 
SEY PRESSFS, 78-CB Meri- 


4 (OT i prayer caris, etc. Save money, 
9" OVERALL LENGTH WITH LOCKING DEVICE. 


Mail Coupon for - MODEL . M-10-PB $2.95 EA. plus 30€ postage den; Conn, 0949) 

ge WESTBURY SALES CO. 373 Maple Ave. id E iL e EE "i 
m Westbury, N.Y.11590 PB-2-PS MAIL THIS Kelsey Presses Dopt. 78-CB 
Z^ i COUPON TODAY Meriden, Conn. 06450 

| Ze | | l enclosed 25c send big catalog and free samples. 
AE i : 

| 72 If you can use a screwdriver — . 

' and drill...you can Address 


, E mg AND HOME WORKSHOP 
T XEM CATALOG 
8 Pages of Pre-Cut 


i " Hardwood Clock Cases, 
Clock Kits, Clock Movements! 


OVER 4000 ITEMS | 


BUILD YOUR OWN 
HEIRLOOM 
GRANDFATHER CLOCK 


at 5096 or less 


City State Zip 


Your complete source for fine yf re ^e 
woods . . . and everything you'll of retail price 
«e ri UE UM M eei a Solid 3A" kiln 
ard-to-find Cabinet Hardware, 
Parir Tools p Hand Tois, over dried wood 
100 picture frame moldings, in- e Fully Assemb! 
lay kits, lamp parts, upholstery uy ed/ 
supplies. Complete stocks on precisioramade 
hand for your convenience. Com- West German 
§ plete Color Picture Guide shows ovemen 
E color = gem "a: Coupon for = ts 
your catalog today! NRITE NOW FOR | 
NEW! Cabinet and FREE Color A miracle 8 power—with the panoramic view of a 
Room Cove full-size binocular! The magic of powerful optics at 
Moldings. New Hardwood Cabi- Broch f ( | 
net and Desk Trim! Stanley Power rocnure o your fingertips wherever you go. The 8 power 
- | complete line of Bushnell (Baush & Lomb) Pocket Scope is great for 
Tools at DISCOUNT! | Grand th travel, hiking, nature study, spectator sports, and 
| A G tah er, 4 theatre. 437° field at 1000 yards. Use lens 24 mm 
| randfíather an itself as a close-up magnifying glass to study 
CRAFTSMAN Wood Service Company | M id E M 
> B ) erc ps, coins. Use for many other fascinating ad- 
Ë Dept. B-28, 2729 S. Mary St., Chicago, IL. 60608 & other clocks. ventures. 342” long, weighs only 4 oz., fully coated 
fi Rush new 152 page color catalog. | enclose F HENTSCHEL lenses. Complete with handsome zippered carrying 
50c for postage and handling. clock company case and wrist strap. Only $29.95 plus $2.00 p&h. 
Ninis: - : 8-PSF Send Check or M.0. 15 day money back guarantee. 
' 16 Atlantic Avenue ! Dept. PS-28, 1864 E. US-23 
|] Address ë | So. Dennis, J, W. Holst, Inc. East Tawas, Michigan 48730 
City ___ State . Zip sisi | 
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RARI 
HME 


FULL TIME 


SHARPENING B 
No Selling, No Inventory. 
Cash Profits and YOU Set 


Yes, there's a lot of business waiting 


for the man who can sharpen saws, 


knives, jointer blades, wood chisels, scis- 
sors, axes and other garden, shop and 


home tools. 


Belsaw SHARP-ALL does all these jobs 
quickly with precision and at a big profit 
for YOU. You can become Sharpening 


Headquarters for carpenters, builders, | 


lumber yards, factories, home workshop 
hobbyists. And, you can start this Money- 
Making business for less than $50. 
FREE BOOK tells how to start your own 
sparetime business while you are still 
working at your regular job. People bring 


in their work and pay Cash—over 90c of 


every dollar you take in is cash profit 


Does The Belsaw Pay? 
YOU BET! 


JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS— 


$4000 a Year 


€ “Think the world of my SHARF-ALL. Am now 
grossing about $4,000 a year part time, and hope 
to expand shortly. Now doing work for the State 
of New York, Carrier Corp, and General Motors.” 
Lawrence Stevenson 
E. Syracuse, Mew York 18057 


Wanted to Retire 


@*] had dreamed of retiring for years, but waa 
afraid to quit my salaried job, | had never used 
this type of equipment, but the SHARF-ALL was 
rea) easy to learn. | sharpened 30 blades my first 
week — without advertising at all Now, for the 
first time in my life, | can say that | am content." 

Farris Cornelius 

Wellington, Teras 79095 


$6.56 an hour 


E*(n Saturdays, my big day, I take in $45 to $55. 
Other days | average less, but | figure | make 
between $5 to $6 per hour... and sometimes more. 
] am presently enlarging my shop, and thank 
BrELSAW and their fine equipment for making il 
posaible. 


V. O. Miller 
Hubert, North Carolina 285432 


Wad to Ruit His Job 


w "Bought my SHARF-ALL four years ago, and it 
has done everything (and more) than you said it 


would. I never sharpened a saw in my life, but || 


when I had to quit my regular job, | knew I had , 
to have something to do. Now ] have more work y 
than | am able to do — I have as many as 100 | 
saws ahead of me at a time,” 


Frank Sartin | 
Grandview, Washington 989430 W 


100% Disabled i 


B'"I was disabled by an accident while employed Į 
as an iron worker. They declared me 1007. dis- ^ 
abled and said l'd never work again. | don't think || 
I could work for anyone else but I started my 
sharpening business part-time and now it's turned ii 
into a full-time job with more work than | can do." 

Rer Stage 

Tampa, Florida 33414 


Year Round < 


YOU Can Earn Up To 
Sg An 


Hour 
vn 
OWN f 
USINESS! — 


The Hours! 


planer 


Let Belsaw prove 
YOU can do it — On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to see how easily you 
can turn your spare time into Big CASH Profits with your own 
Complete Sharpening Shop. Send coupon or mail postcard for 
full details on our exclusive A Free Trial Offer! 


wt STINE | Our Free Book tells 


FREE 

3 how to start a profit- 
BOOKLET! gcun™ able, lifetime home 
Gives full $ sharpening business, 
details YOUR ‘Own how we help you grow, 
Send bi _ BUSINESS! how we'll finance you. 


your copy * ^ m BELSAW SHARP-ALL CO. 
loday. No qM 708F Field Building 
obligation. | en Kansas City, Mo. 64111 


BELSAW SHARP-ALL CO. gm 


708F Field Building oi | 
Kansas City, Mo. 64111 caren - 
Please send my FREE copy of your book a i 
“Lifetime Security” and full details on Ez I 
your 30-Day Free Trial Offer! I 
H 
Name 8 
l I 
Address || 
— I 
City State Zip a 
L8 B B E NM BD EM BM S EM F NM EP NM NM è E BD E p 


the most complete solar 


| the orthodox uses of sanders, lathes and 23 


SEND FOR 


GOVT. SURPLUS 
CATALOG 


SAVINGS TO 90% 


INDUSTRIAL * MFG. 
BARGAINS IN MARINE * 
AIRCRAFT * AUTO * 
HARDWARE 


Send 50€ (or S1 for fast delivery) 


* * AIRBORNE SALES 60. Dept. PS78 


$8501 Steller Dr. PO Box 2727. Culver City, CA 90230 ye 
4 Satisfying Customers Worldwide Since 1945 — 4. 


ebb bf kb bb bf H 4 


SOR Ob bi bb ib ba ab ab at 


headquarters under the sun 


If you've ever considered solar heat, our 
booklet Practical Solar Heating ideas is a 
must. It carefully explains what you need to 
make solar heating a reality in your home. 
This valuable refer- 
ence is available 
now for only $9.50 


KALWALL'S 
P.O. Box 237, MANCHESTER, N.H. 03105 
Largest Solar Mall Order House 


MAIL THIS COUPON TODAY 


| POPULAR SCIENCE BOOKS | 
Dept. PS278, Box 226, Manhasset, N.Y. 11030 | 


Please rush my copy of DeCRISTOFORO'S COM- | 
PLETE BOOK OF POWER TOOLS (Book No. 084) | 
postpaid. | enclose $13.95 in full payment. 

Name. l 
a 
DU LÁ | 
Money back in 10 days if not completely satisfied i 


ee — 


PLUG IM! 


Whether you want to do fancy 
power tool work or routine house- 
hold jobs — R. J. DeCristoforo is 
the man to talk to. 


In this superb book, "the outstanding tool 
authority in the world" not only shows you 


different power tools, but he also uses his 
amazing ingenuity to double and triple the 
number of jobs any tool can do! 

Here too are secrets that will launch you 
into projects you thought only the pros 
could handle — “kerf curving,” cutting true 
miter, dovetail, rabbet and other joints, 
ripping, tapering, compound angles, slots, 
dadoing, notching, pät- | 
terns — you name it and 
quick as a jackrabbit 
you'll be doing it on 
your own power tool 
workshop. 


Over 1500 how-to 
photos and con- 
struction plans... 
448 big 8" by 10" 
pages... tables. .. charts 
.... and much more! 
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ASTRONAUT GORDON COOPER ANNOUNCES: 


Now! CONVERT AIR INTO ENERGY— 
EXPLODE IT LIKE FUEL—and 


GET up to 7 MORE MILES PER GALLON! 


Yes, save up to $18 a month, save up to 
350 gallons of gas each year, save up to 
2 full gallons every 60 minutes you drive 
— ALL FREE— because air costs you not 
one single penny! 


Proven in the labs — proven on the road — proven by 
California university scientists: How it is now possible to 
convert air into energy 2,000 times a minute — boost gaso- 
line mileage by as much as 7 more miles per gallon... 
actually drive up to 500 miles on a single tank of gas . 
all without changing a single part in your car! 

The result: Instead of filling your gas tank each and 
every week . . . your car's engine now converts ordinary air 
into piston- driving power... explodes it just like a second 
source of FREE fuel . . . and saves you up to 350 gallons 
of gas, (over $200 worth), each and every year! 


by Col. Gordon Cooper, 
Astronaut, Engineer, Research Advisor 
| Brace yourself, Mr. Car-owner! Get set 
ES — for this incredible release — this 
E 'bombshell" announcement every auto- 
=") mobile driver has been waiting for. 
News of a fantastic new era in auto- 
motive history. An era of mileage mir- 
g acles where you can take even a 10- 
"^ year old car and blaze across 6 states 
of the union on a single tank of gas — 
drive from New York to Chicago on less 
than 2 tankfuls — actually squeeze out 
"impossible" mileage figures of as 
much as 31, 35, even 47% more miles 
. as reported by actual ‘‘in-traffic’’ usage runs. 


a ert 
T save up to 30 gallons of gas each month, up to 350 
gallons of gas each year, save up to $200 OR MORE on 
yearly fuel bills — step up gasoline mileage by as much as 
5, 6, even 7 MORE MILES PER GALLON. All by simply con- 
verting ordinary air into a second source of high-powered 


energy . . . with just a simple, 60-second change that even 
a schoolboy can do! - 


I'VE ACTUALLY SEEN A CAR WITH OVER 200,000 MILES 
BOOST GASOLINE MILEAGE BY 7 MORE MILES PER 
GALLON — WITH JUST THIS ONE 60-SECOND CHANGE! 
Yes, from this day on you are going to do to your car what 
automotive experts now do to their cars. You are going to 
do to your car what California university researchers have 
proven time and time again. You are going to take ordinary 
air — the very same air you breathe — air that costs you 
absolutely nothing — and you are going to convert that air 
into a source of piston-driving power for your car . . . get 
such staggering boosts in mileage, horsepower and perform- 
ance, ae may only have to: FILL YOUR GAS TANK AS LIT- 

TLE AS ONCE A MONTH! Here's how: 

STOP AUNNING YOUR CAR ON 12¢ EXPLOSIONS! 
Right now your car runs on a very simple principle. You step 
on the gas-pedal and pump an air-gas mixture from your 
carburetor into your cylinders, There, a spark explodes it. 
This air-gas explosion is the lifeblood of your car. Only 
there's one trouble. Even though you invest as much as 65¢ 
to 70g for each gallon of gas . . . all you get in return is 
as little as a puny 12€ explosion. . . a mere 12¢ worth of 
usable power. Because most of that air- gas mixture never 
fully explodes . . . in fact, never even warms up. 


And if you want to prove this to yourself, simply take a wad 
of cotton, hold it next to your exhaust pipe and idle your 
engine. What happens to that cotton in the next 2 minutes 
will absolutely shock you. Because in less than 2 minutes 
that cotton ball will be damp and clammy from wasted, un- 
used gas. Why this incredible waste? 


LOOK HOW 
EASY IT IS! 


All you do is simply slip 

the TURBO-DYNE ENERGY 45 

CHAMBER onto the line "am. 

leading from your engine to am 
| your carburetor and simply 

screw into place. (As simple 


as screwing in a lightbulb). Why it's so easy and so quick 


that even a schoolboy can do it. In fact, even if you 
| never lifted the hood of your car before it takes but 60 
seconds to install. (Naturally, easy 1 — 2 — 3 step-by- 
step instructions accompany each unit). And since it is | 
a precision instrument, there are no special adjustments 
for you to make. They’ ve already been made for you at 
the factory. Total time to install — 60 seconds. Total | 
savings on gas: up to $200 a year. 


SPECIAL NOTE: The "TURBO-DYNE ENERGY CHAMBER" — 
is not for use on fuel injected, diesel or super-charged cars 
(such as Mercedes, Volvo and Maserrati racing car). 


present ' 


THIS 1968 CADILLAC GETS BETTER GAS MILEAGE THAN THIS TINY FOREIGN "ECONOMY" CAR . 


TOO! What's the secret? AIR! That's right . 


$200 in gas bills in the next 12 months alone. 
by leading research University). 


. $0 CAN YOUR CAR 
. Now thanks to an amazing automotive discovery you ‘can actually convert 
air into piston-driving power, $0 that instead of relying on gas alone you can simply step on the accelerator and turn air 
into energy while you drive. For documented pua! of just how this wondrous ‘‘Air-to-Energy’’ discovery can save you up to 


read the rest of this page. See no-risk trial offer below. (Test performed 


WHAT DO YOU EXPECT FROM A MACHINE THAT'S GOT 
THE POWER OF A GIANT BUT THE MIND OF AN INFANTI 


Because as any automotive engineer will tell you, your 
carburetor, (which was invented in 1901 and hasn't been 
improved since then), is nothing more than an old-fashioned 
pump without a mind, without a brain. It cannot think. It 
cannot regulate itself to varying driving speeds. It only 
knows one thing. Blindly pump — pump — pump a steady 
flow of gas all the time . . . BUT WITHOUT EVER ADJUST- 
ING THE RIGHT AMOUNT OF AIR, Which means, every time 
you step on that gas-pedal . . . be it at idle or 70 miles per 
hour... your "midget-mind'' carburetor pumps and force- 
feeds your engine with up to 4 TIMES AS MUCH GASOLINE 
AS IT ACTUALLY NEEDS... BUT STARVES YOUR ENGINE 
OF THE ÜOXYGEN-RICH AIR so vital to explode all that 
gasoline. The result of this ‘‘over-drowning’’ with too much 
gas and too little air? A difference of as much as 2 GAL- 
LONS OF GAS EVERY 60 MINUTES YOU DRIVE! (or in plain 
dollars and cents a difference of as much as $1.50 a day — 
$10.00 a week — $300.00 to $500.00 a year). 


BUT WHAT A DIFFERENT STORY IF SOMEHOW 
YOUR ENGINE COULD THINK! 


In other words, right now there is simply no way for your 
'no-brain'' engine to effectively meter the right 
amount of air coming into your engine . . . and convert the 
oxygen in that air into a super-blazing source of extra power 
. . » by effectively exploding all the fuel fed into your 
cyclinders (the same way jet airliners are now economy- 
designed to scoop in air with their giant suction-fan engines). 


BUT NOW — YOU GET SO MANY FREE, EXTRA MILES 
YOU CAN ACTUALLY SAVE UP TO 2 GALLONS OF GAS 
EVERY HOUR YOU DRIVE! 


But suppose that automotive experts told you that NOW, 
without changing a single part in your engine . . . by simply 
adding one simple attachment to your car . . . the very same 
wonder-invention that has been tested in Governmental re- 
search labs . . . you could add a ''brain'" to your engine 
...8 mechanical genius that would automatically feed to 
your engine the right amount of air. Even more significant, 
suppose these same automotive experts showed you labora- 
tory PROOF . PROOF that has been filed with both State 
and Federal Government agencies of how this wondrous new 
invention actually helps CONVERT THE OXYGEN IN THAT 
AIR INTO RAW, BLAZING POWER PLUS FREE EXTRA MILES 
PER GALLON mile after mile! Why, do you realize what this 
breakthrough development means? 


NOW! FINALLY POSSIBLE! UP TO ALMOST TWICE THE 
MILEAGE ON NOT A SINGLE EXTRA DROP OF GASI 


It means that from this day on you can actually take ordinary 
air... and convert it to a second source of power for your 
car. Yes, gallons and gallons of air suddenly turned into 
thousands of miles of FREE driving power. Air that costs 
you absolutely nothing, automatically converted into SUPER 
BLAZING HORSEPOWER day in, day out for the life of your car! 


Why now you'll save up to $18 a month on your gas bills. 
Now you'll drive for hundreds of miles at a time and swear 
to yourself the needle on your gas gauge must be stuck . 

and you'll get more power, more smooth and quiet perform- 
ance than ever before thanks to this air-to-energy discovery! 


NOW! CONVERT AIR INTO ENERGY — GET FOREIGN CAR 
ECONOMY — EVEN FROM BIG LUXURY SEDANS — MORE 
MILES PER GALLON THAN YOU EVER DREAMED POSSIBLE! 


The name of this breakthrough development that finally 
makes it possible for you to effectively convert air into 
energy is the ""TURBOÜ-DYNE ENERGY CHAMBER’. It is the 
very Same ''air-converter" that has been tested and proven 
in leading university labs. Tested and proven by fleet 
owners, industrial giants, consumers and heads of transpor- 
tation departments where it racked up incredible mileage 
savings of as much as 40% more miles per gallon! — 


S0, if you are sick and tired of wasting hundreds of gallons 
of ‘gasoline each year . . . if you would like to stop this 
ridiculous dollar-drain ONCE AND FOR ALL by. simple har- 
nessing the power in ordinary air and saving hundreds of 
dollars doing it . . . then take advantage of this exciting 
no-risk trial offer: 


COSTS LESS THAN A TANKFUL OF GAS — 
PAYS FOR ITSELF IN LESS THAN 30 DAYS! 


Most exciting of all, the price of the TURBO-DYNE ENERGY 
CHAMBER is not the $40 or $50 you might expect for a pre- 
cision air-converter but only $12.95 , less than the cost 
of a tankful of gas. And you'll easily save as much as 
10 times that price in just the first few months of use. 


REMEMBER — YOU PROVE IT YOURSELF 
ENTIRELY AT QUR RISKI 


Yes, you must save up to $18 worth of gas each and every 
month — save up to $200 in fuel each year — you must get 
at least up to 7 MORE MILES PER GALLON — or your money 
refunded in full (except for postage and handling, of course). 


© 1977 American Consumer, Ine., Caroline Road, Phila., PA 19176 


PRATT-AMERICAN, Dept. JTDF-39 

Caroline Road, Philadelphia, PA 19176 

Yes, | want to try the amazing new TURBO-DYNE ENERGY 

CHAMBER entirely at your risk, with this understanding: It 

must slip onto my car in 60-seconds or less and be as easy 

to screw in as a lightbulb... it must instantly boost gaso- 
line mileage up to 7 MORE MILES PER GALLON — up to 

200 more miles per tankful — it must save me up to $18 

the very first month . . . up to $200 OR MORE the very first 

year — or | may return it for a full refund of my purchase 
price, (except for postage and gin m of course). 
CHECK OFFER DESIRE 

C] 1 TURBO-DYNE ENERGY CHAMBER — 2 Day $12.95 plus 

75€ for postage and handling. 

[] SPECIAL MONEY SAVING OFFER: Order 2, one for your- 
self, one for a friend — Only $21.95 plus $1 for post- 
age and handling. (A savings of $3.95). 

760-006 


asSaRARARASSRERGGRRZRSEAGRRGASRGSRASacsa55 Djy, of American Consumer, Inc, eessassasnananEASEAERSSRERERRSARSESRSBRERER 


EELETLITITTITTITITITITITIITTITITITTITTTTTITTITS MAIL NO-RISK COUPON TODAY sasssassaaeanasshsusanESEPsaPaREESSRREORaAA 


Amount enclosed $i. PA residents add 6% sales 
tax. Check or money order, no CODs please. 

CHARGE IT: (check one) Exp. Date. ~ 
[1 BankAmericard/Visa O American Express 

O Master Charge Bank Number Ll ll 


Credit Card + 


Name 

Address Apt. + 
Üity—— State LLLLDLDDLLDDIDL] iD 

Make of Car p; — 
Make of Second Car Year 


TRAVEL TRAILERS 


Factory Built Or In Kits! 


Now, a light weight c com- 
pact trailer that’s easily 
pulled by large or small 
cars. Sleeps 4, only 13 ft. 
long, 950 Ibs. 85 Ib. ton- 
gue weight, fully equip- 
| $= ped. Fiberglass construc- 
i ma — eas tion. 

DIRECT FACTORY PRICES 

For fishing, hunting, camping, business. Kit form — assemble in about 


60 hours. no special tools. with illustrated manual. Note — be sure it's 
a genuine Scamp! 


| DEPT. PS-2 ee E Age — | 

Backus, Mn. 56435 | Address ——— —ÓÓ ee | 

| Rush 12 page full City State Zip | 
color catalog. 

| $2.00 enclosed. |! Phone: Bus. — S o ——— ÓÀ" 


Glass Door Thermograte® unit 
converts fireplace to circulating 
heater. Boosts output 10 times! 


The average fireplace draws 12,000 cu. ft./hr. 
of warm air out of your house and pulls cold 
outside air in. /t can cause a net heat loss! 
Put your fireplace to work. Dynamic Ther- 
mograte breakthrough cuts heat loss, can de- 
liver up to 100,000 BTU/hr. — "enough to heat 
a house". 

Performance & quality guarantee. 

Enjoy the cozy charm of an open fire with the 
elegance and safety of glass doors. Add draft 
control to your fireplace and cure all smoking 
problems. Burn any solid fuel. 

Write for FREE Fireplace Heat 

Output Analysis & product data: 

Thermograte Enterprises, Inc. Dept S - 
1639 Terrace, st. Paul MN 55113 "THE ORIGINAL" tubular 


fireplace grate 
dramatically increases 


| | A A A F & heat output so you save 
| eri | IOGRATE on fuel costs. Open 
| fireplace models available 


: 1977 Thermograte Ent. Ine., S t. Paul, MN. All rights reserved in 35 sizes. 


| only a wonderfully better roto tiller, it's a!so 


FIND TREASURE! 


| Locate coins, jewelry, gold, silver, other valuables 
with world-famous White's electronic mineral /metal 


detectors. Call toll-free for location of nearest dealer. 
800-447-4700 (in !Il . call 800-322-4400) 


ELECTRONICS, FREE 
DEPT PBBE eee 


WIND ENERGY DISCOVERY 


ee ba 4 


Powertul electronic detector 
finds buried gold, silver coins, 
etc. Write or call for free 

catalog. T / 
. — Financing Available 
Phone day - night (713) 682-2728 


RELCO, pept.pp.3 
BOX 10839, HOUSTON, TEX. 77018 


NEW $19.95 BADGE-A-MINIT™™. CAN 


MAKE YOU $25 TO $100 PER HOUR 


Now, at half of the previous cost, you can make 

colorful, plastic-protected, metal pin-back 

badges instantly! Make them when 

_and where you need them to make 

BIG profits taking orders for 

slogan buttons or photo mir- 

rors that you sell for up 

to $2.50 each. Parts cost 

you just pennies! For more 

information and your 

y FREE SAMPLE BUTTON 

. write to BADGE-A-MINIT, Ltd., 

Dept. P5-28, Box 618, La Salle, Ill. 

61301. Or send $19.95 (plus $1.75 shipping and 5% sales 

tax for III. residents) for the system, including hand die press, 
color coded dies, one dozen badge parts and illustrated | 

details and instructions. MONEY BACK GUARANTEE! 


“JUST ONE HAND ! 


A completely NEW concept in gardening ma- 
chines! The amazing 2-in-1 TROY-BILT* is not 


a wonderful compost shredder- chopper! It 
| turns your whole garden, however large or | 
| small, into a fabulously fertile "compost pile"! 
| So easy to handle, even for ladies and older 
| folks. You guide it with JUST ONE HAND! For 
| complete details, prices, off-season savings, 

send coupon below for free booklet. TROY-BILT 

Roto Tiller-Power Composters, 102nd St. & 9th 
| Ave., Troy, New York 12180. 


A — a-— —  —  — —  —  cX— —— — I—À  A—— E  ———  DAX--XMX 


| Herat Bur Roto Tiller-Power Composters | 
e 
102nd 5t. & 3th Ave., Troy, N.Y. 12180 


| | 
ease sen e whole wonderful story o 
| PI d th hol derful f TROY- 
BILT* Roto Tillers including prices and OFF-SEA- 
now in ect for a limite ime. 
| SON-SAVINGS effect f limited time. | 
| (Please Print Clearly) i 
| Mr. 
| Mrs. | 
MISE z ss FAMERS UENISZINSGTERVEXEZZEUN | 
| NONE: — 202 Piece. BOX cee SS memes | 
| Le RR State ...... Zi MER i 


es eens "rre 


PORTABLE STEAM CLEANER. 
"Steam in 60 Seconds" 

Engines, Air Filters, Lawn 
(LEAN— mowers. 3 year guarantee on 
lire box, coils. Uses liquid soap, 
propane fired, Weight 120 Ibs, 
Auxiliary pump required on law 

water pressure. 
WEDCO MFG., INC., Dept. S-6, 
Box D, Jackson, Wyoming 83001 


| ENERGY 
I SAVINGS 


I 

" PAYS FOR ITSELF * AIR TIGHT | 
IN WEEKS SPARK-PROOF DESIGN] 

` "DESİGN "FITS ONLY | 
PROTECTS DRUM 55GAL DAUM — | 

| FROM BURN-OUT *BURNSOVER24 | 
‘INTERNAL DRAFT HOURS-HOLDS | 
CHANNEL EMBERS FOR DAYS | 


Aur tight design and controlled dratt! 
prevents drum from decarburizing j 
(burning up). Won't crack as the pini- 
Sized, poorly made cast iron imports. i 
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like the famous snub nosed revolver in use 
| by most detectives, The cylinder swings out 
to take eight 22 caliber pellets and each 
| revolver comes with its own FREE suppl 
ar ets and 50 rounds of reuseable pellets 
nly $3.95 plus 50g for postage and hand- 
free Your money promptly refunded if | 
me re not a lla satisfied. Not sold in | 
ew York City. 
Honor House Dept. 97DR73, Lynbrook, N.Y. 11563 


IN USE 


I 
! i 
S T A l N E D install in your basement and easily 
GLAS S workshops. garages eic. includes: | 
all hardware, 64 nuts and bolts, 
SNUB-N OSED E S a RN “Instructions. BAGA anana — | 
REVO LVER catalog of kits, tools, MR orl 
| : — ' | ideas, books, and sup- uy $21.95 | 22""$15.95 “ia 
FREE: Targets and 50 reuseable pellets pint | ingura ia, |  UeowomomauY 
This hard hitting target pistol looks and feels | BIG STARTER KIT "HOLRANDE CORPORATION 
LJ 


Only $14.95 p 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. m 


CULUMEBIA STA, DHP 4d IR 


You're the boss 


on EODWERKING 


tractor 


"POWER AUTOMA TIC" 
Pellet NE — Pistol 


FREE 50 Reusable t 
22 Cal. Pellets $ 25» 95 


Rapid firing 22 cal. fully 9 inches long with the 
look and feel of an "undercover" automatic. Snap 
the "silencer" on or remove it for fast combat- 
type target practice. FREE 50 reusable 22 cal. 
pellets and supply of targets. Money back guaran 

tee if not € Just send $2.95 plus 50c for 
postage and handling. Not sold in NYC 
NY State residents state age. 

| HONOR HOUSE Dept. 97PG73, Lynbrook, N.Y. 11563 
NY State residents add state and local sales tax.— 


ORDER NOW! ELTER Hardened Steel. For filing, 
drilling, milling, carving, routing any metal or wood. Cutting edges 
trom a" to 1", shanks all 14". Brand new, in air-tight G.1. packs. 


32- Tool Set, G.I. cost $275.00 now . $19.00 
14 : Tool Set, G.I, cost $114.00 now _. $13.00 
Save Even More, Both Sets now ._. . $27.00 
Two $27 Sets (Limited Time) . . $44.00 

100% Guaranteed. Add $1.00 for postage 

Texas orders add 5% tax. Export orders add $2. 


U.S. SURPLUS MISI te 501 


Earn TO 548 An Hour 
In Profitable sss 
small Engine AM 
Repair Business f 


a a E Cu. 
50 Million € 
Mowers 
Every mower in your 
community needs regu- 
lar tune-ups. Foley 
shows you how to cash in 
on this money- making op- 
portunity in spare tima. 


Foley Will Finance You! 


No big investment. No Franchise Fee! Start 
earning up to $18 an hour almost at once. For 
complete details write Foley. No obligation. 
Prov TT 


MANUFACTURING CO. 


Puts power in your hands like no other compact 
tractor you ve ever seen. Power to do big jobs... 
more kinds of jobs...fast and easy. 


Not just a weekend toy , Power King gives you 
big wheels, high clearance, extra weight and trac- 
tion. Automotive all-gear drive converts nearly 
100% of horsepower into work...saves gas and 
gives you more push- and pull-power. 


Prepare seed beds with 50 you can handle big, productive tools. Plow field 
32" rotary tiller and gardens with ease. Mow up to 3 acres an hour 
with 60" rotary mower. Bulldoze with 48" angling 
blade. Split 26" logs. Clear deep snow with 48" 
snowblower. Handle all your yard and garden tasks 
with 20 quick-change attachments. Get the extra 
workpower of a Power King at competitive prices. 


i * 1264 Foley Building, i send for free color catalog today. c-56 
" Minneapolis, Minn. 55418 
p : CONOMY 

Address = ID | 
[POWERKING 


Load gravel, dirt, manure 
with -ton bucket. 


o —«—RM—— S e ED 
| 98 BM M NM BM NM HE NM NM NM | 


1005 A-2 Anoka Ave., Waukesha, WI 53186 
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MIRACLE LIGHT 


AMAZING INVENTION SELLS LIKE CRAZY! 


This miraculous 


.. Unadorned 
| power tools as 

| see they do the x75 
. same job as tools * ^* 
costing up to 5 times as much. 


fame 
without anv con- 
ventional source 
Of ignition. Its 
brilliant light can 


for camping, fsh- 
ing., sporting events. Indispensable as a warning light, 
signal light flashlight, boating light, party light. | 
EARN EXTRA MONEY. Show this ingenious Light to 
friends, neighbors, fellow-workers and watch them 
| stare in disbelief. Every demonstration brings crowds 
swarming around begging to buy. People are selling 
thousands by just showing it and so can vou! Sells on 
sight for only $1.95 retail, Your low ‘cost: 1 doz. units 
$15.60; 3 dor. $43.20; 12 dor. $140.40. (2 samples 
$3.00). Lakeside Products Co.: Dept. RL-28, 6646 N. West- | 
ern Ave.: Chicago, Ill. 60645. Don't miss out. Order to- 
We skipped the chrome to save you money... but duy. 
we did not skip anything on performance. Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 

Our tools are not exactly flashy, We pm 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. In spite 
of their low prees, our tools are full 
scale and offer full performance and 


POWER HACKSAW 
MA. 5Q works BEAUTIFULLY 


Easy to assemble kit of cast 


xm» Brand new @ uet motor 
Ss developing full 1 edt Ibs. (Purchased 


separately, $34.85). h any TT 
AMT machine here. s2990 


POWER SA 8” tilt arbor saw . . . Cross- 
cuts, rips, mitres, cuts, com- 
pound angles, dadoes, coves, moldings. Completely 
precision. assembled with ground cast iron table, 6 
HERE'S HOW WE DO IT...First, we don't claim our safety guard, splitter, mitre gauge. 
tools should sell for five times the price! Just that Less blade, motor. Rip fence for 
our tools do the same job...with the same accu- easier work alignment. $5.50 add'l. 
racy, ease and speed...and will last at least as Ball bearing model. $9.50 add'l. 
long. AMT tools cost less to make and are sold Takes 14 h.p. motor or larger, 
direct. They are bona fide quality power tools used standard blades, attachments. P 
by serious amateurs and professionals alike and if . 22 Ibs., f.o.b. factory. 
sold in retail stores would be much higher in price. 
We use no "p. let's be specific: 
SIMPLICITY ... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. a huge 27" x oi e Takes cabinet rip 


DIRECT. FROM. FACTORY SAVINGS... You save 3 | fence, $6.50 ad 

undle, yet we offer a double guarantee backed by 

a 45-year-old company with millions of satisfied cus- precision unit, |t changes 

wis. „and hundreds of orders pour in daily. BELT SANDER + from horizontal to vertical in 

LARGE VOLUME... Our own foundry and large mass Seconds. Heavy, sander includes 4" x 36" sanding 

production facilities plus large buying power all belt. Uses !/ h.p. or larger motor. V-pulley drive 

work to keep costs down. = and multi-purpose drive spindle. 

STANDARD PARTS... Our designs use standard hard- Disc sander accessory, $14.50 
ware items wherever possible, By aviod- add'l. Mitre gauge, $2.95 add'l. 

"KE ing custom-made parts we pass on tre- 

Q 


approx, i 
$44.50, Catalog describing this 
and 61 other kits, only O60. 
Write: Casting Specialties, 
a PS28H, Cedarburg, Wis. 


WASTE OIL HEATER 
e Proven e Smokeless e Odorless 
You can beat the energy crisis 
n shop, farm, home, or business 
and Heat FREE...use any type 
waste oil, DEALERS INVITED 

: LENAN ENTERPRISES 

“7 Info pox 94 
87,000 BTU $1.00 MILTON, WISC. 53563 


110 VOLT A.C. GENERATORS | 


i’ FREE OFFER, "$e 
cabinet base plans, .. . 3960 
with one piece of 34" plywood, convert 
your $39.60 saw into a floor model with 


60 cycles, 3000 watts. Wt. 27 pounds, 5"xlO0" Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools, Over 15,000 in service. This is our 28th 


year. Guaranteed 6 months. $149.00 Postpaid while 
supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$139.00 Postpaid. 

VIRDEN PERMA-BILT 
P.O. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


P 18 Ibs., f.o.b. factory. Sap 
mendous savings to you 3 700 


wd Peor t Pre was 9" WOOD LATHE 5,272.37 75 


times ar [mu Rime Steet Deas ene gout ae oma ee EE ee ERN 
step closer to many hours of woodworking satisfac- units. Sturdy cast iron with tubular steel bed. ! | 
tion. j Lever action tail stock, = 
Bil “ety two-speed PUN Ae 
i any motor. Set o 
; - 4" x22”. Cast iron high speed turni n chi s- ad 
JOINTER-PLANER and steel, precision ain. 7-80 ad Tu np 


MONEY IN YOUR 
SPARE TIME. 


In the Viking Clock 
Dealer Program you can 
work at your own pace 
and make thousands of 
extra dollars. Build 
grandfather clocks, 
mantel clocks and others 
for re-sale and distribute 
clock movements and 
finished clocks. Viking 
clocks are crafted from 
beautiful hardwoods 
(black walnut, oak, 
cherry and mahogany) 
and movements are of 
West German manu- 
facture in solid brass. 

To qualify, order three 
movements (minimum). 
As a Viking dealer the 
prices you pay are 
greatly reduced. For 
example, the Series 111 
movement, eight dày, 
Westminster chiming, 
weight driven, regular 


1 ae ** 
round adjustable tables. For planning, joints, bevels, face plate, $2. 201 add'l. 15 ibs., f.o.b. factory :9490 


uts to 44” depth. Fence adjustable 0° to 50°. Steel j 
l 4 woop LATHE : size, ee 


Knives, dual guards. Use any mo- 
$75 units, Tubular steel bed rails, screw action tail 


tor. Precision ball bearing indus- 
trial model, $10.00 add'l. Wt. 19 
stock, 3-speed pulley. Use any motor. 3 high speed 
turning  chisels, $7.80 


Ibs., f.o.b. factory. 
add'|. 4" face plate, 


$2.90 add'l. 30 Ibs. 


| | DOE DE ta PT ui * — ay f.o.b. factory. $4900 
TWO GUARANTEES Set of 8 turning chisels $20.90 
10-DAY MONEY BACK GUARANTEE DELUXE BALL BEARING 4 woop LATHE TE 


Try any of these power tools and com- 12" swing, similar to 4’ model with heavy d d 

e a it anth s vy duty, double 
a M crak watlctiod: MINE NE NE shielded, lubricated-for-life ball bearings. 3 high speed 
prompt, no questions asked refund. We turning chisels, $7.80 add'l. 4" face plate, $ 00 
pay the return shipping charges. $2.90 add'l. 30 Ibs., f.o.b. factory. 59 

10-YR. FULL SERVICE GUARANTEE = vai | 

Any part or parts of these AMT power E WOOD SHAPER KIT Makes beads, coves, 
tools except morar which carries a one = pta tongue- 
year guarantea) WHER Decame inapera: = and-groove joints, etc. Accurate cuts at high speeds. 
Sive purcheee sate will D& repairid or Sealed greased-for-life ball bearings. 
replaced by the factory with no cost to Less wood. Takes 14 h.p. motor or lar- 
the purchaser other than postage, i ger, standard cutters. O n re 

own assembly, $4.50 add'l. 9 Ibs., 


AMERICAN MACHINE & TOOL CO. 

4th & Spring St., Royersford, Pa. 19468 TW T fob. factory s9 990 
T =e GUY DIRECT 

. . USE THIS HANDY 


ORDER COUPON 
————————————orm S Ó 'Á TUM NOW WUT TTE 
AMERICAN MACHINE & TOOL CO., Dept. PS-28, Royersford, Pa. 19468 à 
Please send me the units checked. Payment in ful enclosed $.. Cr 
$5 deposit each item enclosed, balance C.O.D, | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 
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= L] 8" Power Saw at $39.60 G.E. Motor O $29.90 (with other item) z retail $114, you pay $88. 
= [] Standard Rip Fence at $5.50 [] $34.85 purchased separately) = Start earning money 

= [] Long Cabinet Rip Fence at $6.50 [] Wood Shaper Kit at $29.9 z with a nationally 

= [] Ball Bearing Spindle at $9.50 [] Opt. Hold Down tori at $4.50 = advertised company in 

= [] Belt Sander at $37.00 [] 6" Swing 3' Lathe at $24. z a proven program. Write 
= Disc Sander Attachment at $14.50 [] 12" Swing 4’ Lathe at $49. 00 = y or call Viking Clock 

= O Mitre Gauge for Sander at $2.95 O Deluxe Ball Bearing 4’ Lathe at $59.00 = if Company today for 

= O Jointer Planer at $48.60 [] Face Plate $2.9 any lathe = HS more information. 

= [] Ball Bearing Spindle at $10.00 [] Turning Chisels $7.80 | above = 

= NAME ans [] Set of 8 Turning Chisels $20.90 = ; | VIRIN NG 
= ADDRESS = "is CLOCK COMPANY 


Viking Clock Whoinosla 
Division, Dept. P 

P.O. Box 998, Foley pees Park 

Foley, Alabama 36535 

205/943-8839 e 205/943-1244 
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184 | POPULAR SCIENCE 


You learn in your spare time and they 
give you the training and equipment you 
need to get you started in a 


My Dad made auto mechanics out of 
us long before he'd let us enter a race...so I 
learned the importance of a good mechanic 
early...and the opportunities that are out 
there for well-trained men. That's why I'm 
sure glad to see training like the two NRI 
courses come along. With NRI, you learn 
at home in your spare time, at your own 
pace. And get solid, hands-on training for 
pared experience. It's a lot of training 
or the money. 


Learn Auto Servicing Fast. 
NRI's Basic Professional Repair Course 

covers the basics of auto repair in 30 “bite- 
size" lessons. From headlight to tail-light, 
you'll learn all you need to know, quickly. 
Your training includes important service 
equipment like an Inductive Pick-Up DC Tim- 
ing Light, Diagnostic Analysis and Tune-Up 
Instrument, tune-up tool kit, and more. 


Become a 
Professional Mechanic. 
NRI's 70-lesson Master Automotive 

Technician Course includes all the equip- 
ment, tools, and training you need to be a 
real pro. In addition to carefully planned, 


hurry. 


easy- tiunt T you receive all the 
tools and equipment in the basic | 
course plus a precise Ignition Analyzer : 
Scope, Carburetor Air-Fuel Tester, 
and a Silent Vacuum Test Pump 
that helps you detect even the slight- 
est air leakage. You'll learn to 
service electronic ignitions systems, 
vacuum controls, pollution control 
systems, fuel injection systems, 
auto air conditioning, brakes, and 
much more. iis 
Train with the Leaders — ~~ 
NRI and McGraw-Hill. & 
No other school has NRI's 
experience in home training or 
McGraw-Hill's background in con- 
tinuing education. Mail the coupon 
for a free catalog showing all the 
facts and describing the complete r 
course. Over a million students have trained 
at home the NRI way. You can too. If the 


». Richard Petty, 
à NRI Automotive 
à *. Consultant, 
e and America's 
A Winningest 
; Stock Car 
Driver. 


has been removed “write to address 
No No salesman will call. 


Or check out these e growing fields. 


Small — Repair 

There's plenty of opportunity for the 
man who can service lawn mowers, garden 
tractors, chain saws, tillers, outboards, mopeds, 
motorcycles and other small engines. NRI 
training includes professional tools. . . 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors 
and more. And you learn by doing, actually 
building a 5 1/2 HP engine as part of your 
training. Choice of basic and advanced courses. 
Check postcard for catalog. 


Air Conditioning/ 
Refrigeration/Heating | 

including Solar Technology 

Gets you into a wide-open, fast-growing 

area with practical training that includes 
lessons on solar heating, heat pumps, etc 
Course is complete with professional tools 
and window air conditioning unit for dem- 
onstration and troubleshooting practice. 


Two courses, with Master Course including 
optional training at York Institute Resident 
School at no extra charge. Check card for 
catalog. 


Electrical Appliance 
Servicing 

Good appliance repairmen are hard 
to come by. NRI trains you for your own full- 
or part-time business in fixing everything 
from toasters to refrigerators and freezers. 
Step-by-step training includes professional 
appliance tester for fast troubleshooting. 
Check card for catalog. 


D 
Ay 


NRI Schools 
McGraw-Hill Center for 
Continuing Education 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


OWN THE BRAINS OF A $300 CHRONOGRAPH. 
FOR $59.50. 


Your time is important — and meant to be measured 
precisely. Here is a scientifically advanced wrist instru- 
ment that has all the latest technical features in one 
well-engineered timepiece. 


Consider Appearance. Taste is an individual thing. 
However, you'll notice that very few watches have the 
clean, handsome face of the Enterprex Quartz Chrono- 
graph. Its thinline elegance will amaze you — only 
6 mm thin. The silver or gold tone steel case is per- 
fectly matched to the expensive metal bracelet. Large 
black numerals are always visible against a silver 
background, even in bright sunlight. A night light is 
built in. Total weight is 2% ozs., making the Enterprex 
the thinnest, most elegant watch ever designed. 


How Accurate? You may be surprised to learn all 
quartz crystals are not equal. The Enterprex quartz 
uses special synthetic crystals formed under ex- 
treme pressure to exhibit unusually stable vibra- 
tion characteristics. As a result, the Enterprex 
is more accurate than the finest mechanical 
watch ever made, and will vary no more than 70 
seconds a year. The stopwatch measures to 
'hoo second, and is 100 times more accurate 
than a mechanical stopwatch. 


What Features Do You Want? Very few 

watches have continuous readout of the 
time, show month, date, day of week, as 

well as having complete stopwatch func- 

tions. The Enterprex has every feature, 
including 60 minute stopwatch with auto- 
matic startover, separate lap timer, time- 

Out, oo second readout, and second 
counter. 


AF. ah - 

x r fj na vog € e MT f Ire A ^N quem 
n z i . 7 D S as En s Ts 
E ja. =m - 7 AR ees a Ma i - - 


What about Service? Digital watches vary in reliability. 

The Enterprex has a unique shock-resistant printed 
circuit board with no wires or moving parts. The result 
is a watch so rugged you will probably never need 
service, even after years of hard use.'In the rare event | 
you require repairs, you'l appreciate the prompt 
service-by-mail facility that Enterprex provides. In the. 
first six months, there is no charge for parts or labor. } 


Will Batteries Last? The liquid crystal display uses 
100,000 times less current than the older red LED 
watches. The easily available battery will last a year or 
more, and can be conveniently changed by your local 
jeweler. 


Is Delivery Prompt? Most mail order companies take 
4-6 weeks to deliver. However, your new Enterprex | 
Chronograph will be sent by UPS the same day we 

receive your order. Expect delivery within 10 days. 


What is a Good Price Today? The digital watch. 
: market has become more competitive. Although | 
there are still lots of older, higher-priced watches 
being advertised, the truth is that you can own a 
deluxe, full-feature chronograph for only 
$59.50. Of course you can pay more, but you 
N won't be getting any more accuracy, work 
x» manship, features, or quality. The Enterprex 
is superior to the finest digital watches. 
You will amaze your friends when you tell 
them its modest price. They won't believe it. 


Try it for yourself. Seeing is believing. Order 

your Enterprex and wear it for 2 weeks. Show 
your friends. Shop around. If you don't find it to 
be everything you expected, simply mail it back 
to us for a full refund, including delivery. 
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i HOW TO ORDER. Send seeks for $59. 50 plus $1.5 50 
delivery (add $3.57 sales tax in Calif.) Credit card 
holders may order with our toll free number below. 
Specify silver or gold tone. 


THE SHARPER IMAGE 


260 California Street, San Francisco, CA 94111 
(415) 788-4747 


ORDER TOLL FREE (800) 824-5136 
IN CALIFORNIA CALL (800) 852-7631 
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ask for operator 25A. 
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Shou d be 

your Small 

Computer 
Choice. 


Sol-20 Terminal Computers are 
complete. You don't spend an 
extra penny for necessary interfaces. 
Sol computer systems start at $1350 
in kit form. 

We've done the software job. Only 
Processor Technology offers a fully 
implemented disk operating system for 
small computers: PTDOS. Our high 
level languages include Extended 
BASIC, FORTRAN* FOCAL, PILOT* 
and Assembler. 

You can expand the Sol to handle 
business, engineering and research 
problems. Today's Sol can handle 65,536 
bytes of memory and operate with 

a three megabyte on-line disk memory. 
S-100 bus compatibility means you can 
use a big group of standard peripherals. 

Sol systems are conservatively rated. 
They wont quit on you. With over 5,000 
in the field, we know the track record 
for reliable performance is outstanding. 

We back Sol with the best docu- 
mentation in the industry plus a factory 
support team to give you caring 
counsel by phone or letter. What's more, 
on site maintenance and service folks 
are located in over 50 cities throughout 
the U.S. and Canada. 

So when you are shopping for a small 
computer, see your Sol dealer last. 
Then you can take your Sol with seu: | 

For more information, please address 
Processor Technology Corporation, 
Box SC, 7100 Johnson Industrial Drive, 
Pleasanton, CA 94566. (415) 829- 2600. 
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à SUPERIOR CAREFREE 


TRAVEL SMARTER 


SIFOLBOTER 


Superior to the PRIMITIVE: tippy canoes, skimpy kayaks, wobbly 
inflatables. NOW, you GLIDE securely In perfected Folbot, 
completely relaxed in EXCLUSIVE swivelback COMFORT, 4 
balanced low and high seating for CORRECT body pos- 
ture. Protective decks and low gravity center assure 4 
maximum SAFETY, highest on National Record. 
Your valuable sport and camping gear stows dry 

and handy under roomy decks. Superior con- 
struction, high-test materials with bouncy- 

tough hulls for CAREFREE operation 

without mechanical burdens. Quite 


"NOW 


" FACTORY 


INEXPENSIVE, in EASY KITS 
or Factory Built rigid Portable DIRECT 
for auto-top; FOLDING fit 
for trunk or plane. Fish, BIG 
hunt, scout, race, ex- 
plore, cruise streams, SAVINGS 
nee ee pene : ^ Basic Kits from $45 | 
graceful or ex-, Prefab Assembly$11? 
Factory Finished $199 | 


citing action. 


.. RECORD 


— b one Large Dacron Sailrig, $185 


YACHT-SMART SAILING 
AMERICA’S 
FOREMOST SMALL CRAFT 

Travel-Handy models 10 to 174 foot, one 

to 4 seaters, light paddles, sails, small 


motors. Bright or dark colors or subdued 
camouflage. 


pec —— SPOR | ACTION color CATALOG | 
FUN - ! uf be’ FACTS & FIGURES FREE 
WwW FA Folbot Corp., PS-278 Charleston, $. C. 29405 


Mail coupon or address to: 


NAME . m 


T 
/ 
d T ADDRESS 


ZIP 
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ASSEMBLE A STRUCK-KIT 


| Save Money: Buy complete kit — factory 
| direct. Assemble in a weekend — use year 
| 'round. 

Earn Money: Make extra cash doing odd 
| jobs — snow removal, garden plowing, 

lawncare. OR, assemble kit and | 
resell for big profit. Geared ; 
drive, 16 hp. engine, - & 
attachments. nee 

ee Send today: 

CATALOG — showing kit construction and uses....... .$.50 


PLANS —for fabricating tractor from local materials. . $7.00 
(refunded on any purchase). 


 STRUCK-KIT., Dept. PS28T, Cedarburg, WI. 53012 | 
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The ATLAS 6” lathe does it all — tuming, boring, threading, milling 
with metal, wood and plastic. 8 spindle speeds, 6" swing over bed, 
6" swing over saddle wings. 1914" between centers. Timken tapered 


"c | roller bearings. Lathe is 11" high, 1712" wide, 34" long. Mounting 
6 SCR EW-CUTTING dimensions 434" wide, 271546" long. Includes reversible power lon- 
gitudinal feed. Graduated compound rest. Tool post, ring and rocker. 
WAS $495 Change gears. Threading dial. V-belt. Motor pulleys, $8” bore. Two 60° 
$ = centers. 
NOW | Mail to: ATLAS PRESS COMPANY, Dept. | 
onee ONLY 2019 N. Pitcher, Kalamazoo, MI 49007 


Please send me the Atlas (Model 10100) 6” Screw- 
cutting Lathe. Enclosed is my check or money order 
for $275 (including shipping and handling) or charge 
my order to: () BankAmericard [C Master Charge” 


(plus $30 hardline 
iF and shipping) 


Acct. # Exp. Date 
*Indicate 4 numbers above your name here 

Name 

Address ; 

ty. —— iene uo — 


C Send FREE Atlas Power & Hand Tool Catalog 
Michigan residents add 495 sales tax 


The Sinclair Cambridge Programmable 


with library of 290 programs. 
A mere $34.95. 


How pocket calculators grew up 

A couple of years ago, calculators 
took a step forward. Programmability 
transformed the slick slide-rule calculator 
into an advance scientific machine. 

sadly, it also transformed an inex- 
pensive aid into a $100-$200 capital in- 
vestment. 

Now the Sinclair Cambridge Pro- 
grammable puts programmability where 
it belongs; inthe palm of your hand, for less 
than $35. 


The features of the Sinclair Cam- 
bridge Programmable 

The Cambridge Programmable is 
genuinely pocketable. A mere 4-1/2" x 2", 
it weighs about 2 oz. and operates on a 9 
volt battery (available anywhere). 

Yet there is absolutely no compromise 
inthe package of functions it offers. 

Because the Cambridge Program- 
mable is both a scientific calculator with 
memory, algebraic logic and brackets 
(which means you enter a calculation 
exactly as you write it), and a program- 
mable calculator which offers simple, flex- 
ible through-the-keyboard program entry 
and operation, 

The Cambridge Programmable has a 
36-step program memory, and features 
conditional and unconditional branching 
(go to and go if negative). 

There is also a step facility, which al- 
lows you to step through the program to 
check that it has been entered correctly. If 
there is any programming error, the learn 
key allows you to correct single steps with- 
out destroying any of the remainder of the 
program. 

To achieve this, each program key- 
stroke has an identifying code, or ‘check 
symbol’. (The symbols for the digit keys are 
the digits themselves, while the symbols for 
the operator keys are letters printed be- 
side the keys.) 

The check symbol for El, for example, 
is F So if, as you step through the program, 
the display shows 


check symbol 


step number 


it means that El is programmed as 
Step 26. If step 26 should have 
been [H, all you have to do is press 


learn — 


puts machine into the correct step 
‘learn’ mode. 
It's as simple as that! 


These facilities make the Cambridge 
Programmable exceptionally powerful, 
whether it's running programs you devise 
or programs already available to you 
through the 290 Program Library included 
when you purchase the calculator. 


You can use the 290-program library 
to tallor the machine to your own 
specialty 

Like a full-size computer — and 
unlike far more expensive specialist 
calculators — the Sinclair Cambridge 
Programmable can be programmed to 
hanale calculations concerned with any 
specialty. In fact, once it's programmed, 
figures can be produced by an operator 
who need not understand the program! 


Tosave you time, and to help inex- 
perienced programmers, Sinclair has pro- 
duced a library of 290 programs ready to 
be entered straight into the calculator. 

.. Using these standard programs, the 
Cambridge Programmable solves prob- 
lems from quadratic equations (where the 


program gives both real and imaginary 


roots) to twin-T filter design, and from linear 
regression to bond yields. It even plays a 
lunar landing game! 
Why the Cambridge Programmable 
costs so little 

The Sinclair Cambridge Programma- 
ble uses the Sinclair talent for miniaturiza- 
tion to the fullest — as you'd expect from 
the company that pioneered the truly 
pocketable pocket calculator, and re- 
zone introduced the world's first pocket 


Chip and circuitry design are unique 
to Sinclair. Shipped direct, and sold to you 
direct, the Cambridge Programmable 
accumulates no middleman's profits on 
the way. 

The result is a pocket programmable 
calculator of advanced design, sold by 
Sinclair with a Sinclair 1-year complete 
guarantee, at a price unmatched by any 
comparable calculator. 


10-day no-obligation 
offer 


There's a lot more to this remarkable 
calculator than a brief written description 
can cover. 

You need to see it and handle it. 
to program it yourself in a few seconds 
To save you hours. . . to check its perfor- 
mance against tables and graphs. . . to 
test the full range of programs available 

. . fo evaluate, An excellent engineering 
tool. Also can be used as an educational 
aid in developing a student's computer 
understanding. 


Send your check or money order with 
the order form below, and you'll receive a 
calculator direct. Use it for10 days, and if 
you don't feel it's the finest $34.95 you've 
ever invested, send it back for refund. 

There's nothing to lose, and so much 
calculating power to gain. 

Mail your order today. 


zxirc—-lzeair- 


New York, N.Y. 40022 
Tel: (242) 355-5005 


PS2 


To: Sinclair Radionics inc., 
Galleria, 115 East 57th Street, 
New York, N.Y. 10022, USA. 


Enclosed is check/MO payable to 
sinclair Radionics Inc. 


Please send me .. . .. (qty) 
sinclair Cambridge Programmable(s) 
at $34.95 each, including full 
instructions, and complete library of 
290 programs. $ 


(qty) AC line adaptor(s) 
ge 


at $4.95 

Sales tax (NY resident) $ 

Post and packing gs 200 — 
Total $ 

Name 

Address 

City a 

State 


(PLEASE PRINT) 


I understand that you will refund purchase price in full if! 


retum calculator(s) and accessories in same condition 
as received within 10 days of receipt. 


i 


b 
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[ NOTA DRUG - 


Amazing “Burn-fat-by-the-hour” program 
Developed by Doctors at Boston Medical School 


BURNS AWAY MORE FAT 
EACH 24 HOURS THAN IF YOU 
RAN 14 MILES A DAY! 


INCREDIBLE "CRASH-LOSS" BREAKTHROUGH REPORTED IN READER'S DIGEST WORKS SO FAST 
YOU CAN ACTUALLY MEASURE THE DIFFERENCE IN YOUR WAISTLINE IN 24 TO 48 HOURS! 


Yes, LOSE up to & POUNDS the first 48 HOURS — LOSE up 
te 12 POUNDS the first 7 days — LOSE up to 4, 5, even 7 
POUNDS MORE the next 7 days — and continue to burn 
away as much as 7 to 9 pounds more fat every 2 weeks 
thereafter, (if you still need it) . . . until you've finally 
lost 50 — 70 — 100 pounds OR MORE . . . without fasting, 
without constant willpower, without constant pangs of hunger 
or a single moment of body-racking exercise! 

Recommended by the U.S. Government's very own doctors 
to members of Congress who want to lose weight fast... 
Hailed as the weight-loss ''breakthrough of the century'' 
by leading medical journals . . . here at last is the most 
effective NO-DRUG program for FAST — INSTANT — PER- 
MANENT LIFETIME WEIGHT-LOSS ever made available to. 
the public without a prescription! T 

WORKS 50 FAST THE FIRST WEEK ALONE 

YOU LOSE AS MUCH AS 1*3 TO 2 POUNDS 

OF BOTH FLUID AND FAT EVERY 24 HOURS! 
Direct from the pages of the N.Y. Times and Reader's Digest 
comes reports of an incredible ''fat burning’ breakthrough 
by medical researchers at one of Boston's foremost medical 
schools! Reports of a new ''crash-loss'' program (featuring 
a remarkable natural substance) that safely yet surely steps 
up FAT-BURNING METABOLISM . . . forces your system to 
ATTACK bulging pockets of fat . . . and starts to shrink and 
burn that fat in just a matter of hours! 

Yes, from one of New England's leading medical centers 
comes the new SUPER FAT-BURNING to turn up your 
"inner furnace" . . . unlock those clinging pockets of fat 
. . . break them down SO FAST . . . you burn off excess 
bulge at the unbelieveable rate of up to 6 POUNDS of both 
fluid and fat GONE the very first weekend alone! 

Think of it! You actually burn away more fat each 24 hours 
than if you ran 12 to 14 miles a day! Lose more inches each 
week than if you did 300 sit-ups each morning and 300 push- 
ups each night! Actually LOSE as much as A FULL SIZE THE 
FIRST 7 DAYS . . . and from 3 to 5 inches off your waist- 
line the very first month! 

That's right! Weight-loss results and inches-off wonders 
that absolutely stagger the imagination. Just look: 

U.S. ARMY OFFICERS LOSE WEIGHT 3 
TIMES FASTER THAN EVER BEFORE! 
Case History #1: When medical researchers in Boston, New 
York, Philadelphia and Los Angeles first tested this new hi- 
amino concept on a scientific weight-loss program . . . they 
reported astonishing results of as much as 12 POUNDS LOST 
IN JUST THE FIRST 7 DAYS! — 16 to 18 pounds gone by the 
end of week number two — and most mind-boggling of all 
— U.S. Army Officers actually losing weight 3 times faster 
than ever before! As much as 50 POUNDS GÜNE, like that! 
WAISTLINES SHRINK UP TO 3 INCHES 
IN 7 DAYS — A FULL 5 INCHES 
! SMALLER IN A SINGLE MONTH! 
Case History #2: When first rumors of this medical break- 
through leaked out to professional actors, actresses and 
celebrities . . . they immediately rushed to the offices of 
America's leading weight-loss specialists to get their hands 
on this magic compound'; and no wonder! Because the 
first week alone they carved away as much as 2 pounds a 
day . . . 13 pounds a week . . . were forced to take in 
their belts 3 notches smaller in just 10 days! 
DOCTORS REPORT: AVERAGE LOSS — 
57 POUNDS! 


Case History #3: But most significant of all... when uni- 
versities, hospitals and medical schools, (such as New York's 
Leading Medical School and Cleveland's largest hospital) 
tested this newly discovered "'crash-loss program'' on pa- 


IF YOU READ NOTHING ELSE — READ THIS! 

What you see on this page is the announcement of the latest break- 
through by medical science in the war against fat. Developed at one of 
Boston's leading medical schools, the incredible weight-loss results 
this new ''crash-burn' program delivers are so astonishing (average 
loss 57 Ibs.) it has been featured in every leading medical journal. . . 
"aar headline coverage in such outstanding publications as Reader's 

igest and the New York Times, to mention just a few: Aside from — 
ABSOLUTE STARVATION — there is no surer, faster, more effective 
way to slash away pounds and inches than with this Boston Medical 


School discove 


However, before starting we advise you to consult with your physi- 
cian to be sure you are in normal health and your only problem is 
Obesity. Individuals with gout, heart disease, diabetes or pregnant | 
women should not use it at all. As a matter of fact, we Insist that you 
show this entire program to your family physician . . . have him check 
you regularly to make sure you're not losing too much, too fast... 
and advise when you've lost enough. See if he doesn’t agree that the 
"THERA-SLIM-100'' road to Lifetime Slimness, including the recom- 
mended progressive daily toneup, isn't by far the most effective ap- 
proach to the conquest of obesity ever developed by medical science. 


pen 


tients who all their lives had been hopelessly overweight 
. . . they reported astonishing losses of as much as 2 
pounds a day at the start. . . 20 to 30 pounds a month... 
as much as 70 pounds lost over a single summer season! — 
by simply stepping up their fat-burning metabolism and 
burning, melting, oxidizing 50, 70, 100 pounds of hard-set 
fat . . . FASTER, SURER than they had ever dreamed 


possible! 

WORKS LIKE ‘POWDERED HEAT" — 

MAKES YOUR INNER FURNACE BREAK 

DOWN BODY FAT! 

What is this wondrous new development that helps safely 
stimulate fat-burning metabolism and shrink your body's 
fat cells the moment it starts working in your system? It 
is a totally new concept in the war against fat. An ANTI-FAT 
WEAPON unlike anything you've ever seen, or tried in your 
life. A FAT-BURNING aid that helps you convert body fat to 
body fuel AUTOMATICALLY . . . and EVAPORATE excess 
pounds and inches starting the very first day! 

Think of it! A medically proven formula that is such an 
effective reducing aid . . . that when combined with the 
food you eat on this ‘‘crash-loss’’ program . . . burns off as 
much fat each 24 hours as if you jogged up to 14 miles a 
day . . . or played 3 hours of tennis in the most brutal heat! 


Mead-Wilson Pharmacal, Dept. JPDB-2 
Caroline Road, Philadelphia, PA 19176 


pound ''THERA-SLIM-1 


postage & handling, of course). 


CHECK OFFER DESIRED: 
C (#009) Full 10-Day Supply . . 


O (#017) Full 15-D 


O (#025) Full 20-Day Supply . 


5480 


Yes, | want to burn away excess weight fast and 
permanently with this doctor's ''crash-loss"' pro- 
gram featuring eet na high-amino com- 


Please rush me the offer | have checked below. 
If not delighted, | may return it in 10 days and 
you will refund the full purchase price (except 


only $7.95 plus 50€ postage & handling. 
Supply... 
only $10.95 plus 79e postage & handling. 


only $12.95 plus $1 postage & handling. 


The name of this wondrous amino formula is "THERA- 
SLIM-100" and here is precisely how you use it to win the 
body and figure of your dreams as you: 

LOSE UP TO 4 TO 6 INCHES OFF YOUR WAISTLINE 

LOSE UP TO 2 TO 5 INCHES OFF YOUR HIPS 

LOSE UP TO 3 INCHES OFF YOUR THIGHS 

LOSE UP TO 4 INCHES OFF YOUR BUTTOCKS 

LOSE UP TO 4 INCHES OFF YOUR STOMACH 
and as we've said before, starting not in weeks, but in 
mere days. 
HELPS YOUR BODY CONVERT STORED UP FAT TO BURNED 
UP ENERGY! At this very moment — having read this far — 
you are but one short step away from LIFETIME IMMUNITY 
TO FAT! Now comes your FINAL GIANT STEP into a whole 
new world of LIFETIME SLIMNESS. 

Of course, there is one thing you must keep in mind. With 
the '"THERA-SLIM-100'" way to LIFETIME SLIMNESS you 
cannot gorge yourself on all sorts of fattening foods, candies 
and desserts. Not that you'd ever want to, because with 
"THERA-SLIM-100' — due to your new, stepped up meta- 
bolism — besides enormous weight-loss you also experience 
a loss of hunger. Which makes it one of the easiest ways 
to lose weight fast. Now here's how simple it Is: 

STEP #1 — YOU EAT 

In addition to the wide and tasty selection of food you 
enjoy morning and night, (all scientifically programmed to 
help maintain a high-level of FAT BURN-OFF) . . . 

STEP #2 — YOU TAKE “THERA-SLIM-100" hi amino 
compound. 

Once a day, you take '"THERA-SLIM-100'' in a glass of 
water, (just like refreshing fruit juice). This hi-amino intake 
helps keep the fat-burning chain-reaction going ALL 24 
HOURS OF THE DAY — NON STOP! 

STEP #3 — YOU HAVE AUTOMATICALLY STEPPED UP YOUR 
FAT-BURNING METABOLISM — SO YOU AUTOMATICALLY 
BURN OFF EXCESS WEIGHT! 

In virtually no time at all, you make your inner furnace 
accelerate fat burn-off. Safely, gently, yet suray you cause 
a gradual change in your fat-burning metabolism as you 
“rev-up"" that inner furnace. 

The result: Your body begins to eliminate stored-up fat 
and fluid at a rate so incredibly fast, the very first week- 
end alone YOU DRAIN AWAY AS MUCH AS 5 OR 6 POUNDS! 

in short, with the '"THERA-SLIM-100'' weight-loss pro- 
gram you force your body to automatically convert body 
fat to body fuel . . . automatically shrink fatty cells . . . 
drain off excess flab . . . flush it right out of your system 
ONCE AND FOR ALL! 

Never before has medical science offered you a surer, 
faster, more effective weight-loss method, (short of total 
fasting) than this super fat-burning breakthrough develop- 
ment at one of Boston's Leading Medical Schools. 

THE FACTS ARE IN! THE RESEARCH IS DONE! THE 
INCREDIBLE WEIGHT-SLASHING RESULTS HAVE BEEN 
PROVEN BEYOND A SHADOW OF A DOUBT BY MEDICAL 
SCHOOLS — HOSPITALS — DOCTORS — AND SCORES AND 
SCORES OF OVERWEIGHT PATIENTS! NOW THE FINAL STEP 
IS UP TO YOU! 

REMEMBER: You must see dramatic results in just 24 
hours — results you can measure with both your scale 
and your tape measure... . you must lose: 

up to 6 Ibs. the first 48 hours 
up to 12 Ibs. the first 7 raps 
up to 7 Ibs. more the next 7 days 
or it costs you nothing! Simply return within 10 days for 
M oe (except postage and handling, of course). 
ct now. 


© 1977 American Consumer, Inc., Caroline Rd., Phila., PA 19176 


sssasuABSEREERRARESEEEARRRSaRRssassa MAIL NO-RISK COUPON TODAY sssscceccesesneesesesseeesssseees 


033) Full 30-Day Supply . . . 
D e M plus $1 postage & handling. 


Amount enclosed § . — .— — FPA residents 
add 6% sales tax. Check or money order, no 
CODs please. 
CHARGE IT: (check one) Exp. Date 
[] BankAmericard/Visa C) American Express 
O Master Charge 

Bank Number Lll ll —— 


e, 

Name 

Address Apt. 4 ——— 
City—__ State___Zip 
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Saw yStuepening Business 


of Your Own — In Sparetime 


and Borcun cire s 


gi ws and MANUFACTURING i COMPANY 
Gan 1046 Foley Building l 
' y Minneapolis, Minnesota 55418 - 
out exp CALL TOLL FREE 1-800-328-7140 " 
training. Send more information on Saw Sharpening Business. i 
‘harpening | " 
ys for you à Name " " 
it up n pe Address PHONE - 
garage ! " 
City State. Zip " 


Fiberglass - 
Travel Trailer 
Kit 


Build Yourself! Save Gas 


Sleeps 4 Compact, lightweghl Weeghs approximately 950 Ibs 
about B5 ibs. hitch weight Easily pulled by small and big Cars 
Assembled in about J days with manual All hardwork completed 
al lactory No special fools Summer coolness, winter warmth 

B with dual wall construction Fully equipped Furniture moulded 
into interior walls. No Screws or fivels to loosen. Write BURRO, 
Dept P8-2, 5651 Manilow Ad, Tonka Bay, MN 55331 for full color 
£Blalog. Please encioss $2.00 lor postage and handling. 


Select Your 
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Use your custom plan or ael een one of c ours. 


Cedar or Pine Log homes, leisure homes, 
and cabins from $3900. Plan book $3.50. 
Dealership information pack $5. 


Wilderness Log Homes 
Rt. 2 PS2D Plymouth, Wis. 53073 
Please send C] Dealership information pack$5. 
L] Pian book $3.50. 

Enclosed is $ 

Name 

Street. 

Town 

State 


Turn your spare hours in the evening or week- 
ends into extra dollars, this proven practical 
way — Start your own money-making sharpen- 
ing business—No selling or canvassing—No 
experience required. You can do it automat- 
ically with the Foley Saw Filer. 


Beginners Earn Up to $8 an Hour 


People. just like yourself, all over the United States are 
making extra cash $50 to $90 a week — right now in their 
spare time.” 
$952 these first few months," 
start part-time, find it so profitable that thev build year- 
round service business. You can, too, simply by following 
easv Foley plan. 


We Finance You 


No franchise fee. You can start in this profitable business 
with minimum investment. Payments can be made out of 
profits. 90e of every $1 you earn is clear profit. Easy to earn 
$5 to $8 in sparetime. No need to carry stock, no canv assing 
necessary. We'll show you] how to get started. 


UR U 
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My sparetime saw filing business has made me 
says R. T. Chapman. Many 


-—EB n 


Buy direct from importer. 


students, teachers, profes- 
sionals, Save middleman 
profit. 5 Dav home trial, 

Terms. Trade-ins welcomed. 
Satisfaction assured, 


for FREE Color 
Catalogs and Price List 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ~o *16= AN HR. 


Send 


START AT HOME 
IN SPARE ~ 


with Table Top Machines 


We Help Finance You... 
at less than bank rates! 


The multi- million dollar Rubber Stamp business— 
once controlled by a few big companies—ia now being 
taken over by small o tors—one in each commu- 
nity throughout the United States. Men and Women 
who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special word- 
ing that buyers once were forced to buy from big cities. 
Materal costing only 27c makes a stamp that sells for 
$2.75. The machine that does the work is simple and 
easy to operate and it turns out as many as six Rubber 
Stamps at a time, each with different wording such as 
names, addresses rp stock numbers, prices and 
other ''copy' ' needed by offices, factories and individ- 
uals. Working full capacity, it can earn as much as 
$33.00an hour for theoperator! Now you can get into 
the big-pay business yourself, with your own home as 
headquarters. You don't need experience, We supply 
everything, including complete instructions and e i 
waysto getbusiness coming in fast We even! 

your start! Start making upto$16.50anhour the 
uy beginning. Cash in on the profitable Rubber 

emer vk in your community right away. We'll 

mail full particulars FREE and no sa an will ca 
Be first in your locality. Rush coupon today or send 
your name and address on postcard to: 


RUBBER STAMP DIV., Dept. R-3-HB 
1512 Jarvis, Dept, R-3-HB, Chicago, Mlinois 60626 


z M a E [ "I 
Standard or Electronic for ™ 3 


s» ACCORDIONS 


IMPORTER-TO-YOU SAVINGS 
33 Models — Famous Makes a 


5 Ist mS 
CATALOG 
260 PAGE | 
RADIO, TVI 
& ELECTRONICI 
CATALOG— YOURI 
BUYING GUIDE FORI 
EVERYTHING IN ELECTRONICS;! 
| STEREO, HI-FI, TV'S, RADIOS, TAPE RECORDERS, 
CB, KITS, TOOLS, BOOKS & ELECTRONIC PARTS. 


WRITE FOR YOUR FREE 


COPY NOW! 
i | BURSTEIN-APPLEBEE 


i 

f 

3199 MERCIER, KANSAS CITY, MO. 64111 - 

| DEPT. PS 2 
- NAME = 
lA ADDRESS 
To 
I STATE IP j 


a ee oo ee a e E 


Accordion Corp. of America—Dept. P-28 T 
5535 W. Belmont Ave.. Chicago. IIl. 60641 


Send FREE CATALOGS and Money Saving y 


x Prices on: 
; ut. i [] Standard and Electronic Accordions B 
uc || m Hohner ‘button’ Accordions  Cordovox - 
i B Name. ._.. à = 
Rm E | Address. n ; ix i 
HOHN 
Button Models, M City — alate z= 


Discount Prices! Bm um = mibi olio em me Noc 


FREE! 


Chicago, Iili nois 6062 i 
Please rush full pA about your financin ing i 
| plan and the little machine that can get me star 
in the po m: Stamp business at home 
ing you send me is FREE i 
ca 


RUBBER STAMP DIV. 
| 1512 Jarvis Ave., i. R-3-HB 


in apare time. 
and no salesman 


5 ——— 
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Fitness is 
my bus! 


I RECOMMEND BULLWORKER" 
BECAUSE IT'S FAST, IT'S EASY 


AND IT REALLY WORKS! 


Bob Breton says "I earn my living by keeping top executives in peak 
[ physical shape. My clients insist on maximum results with minimum 
time and effort. | recommend Bullworker because it's fast, 


| ri . it’s easy and it really works." 
/ 1 


Most men know they're not getting enough ex- 
ercise to keep their bodies in shape. 


Ten years as a fitness coach has taught me one 
important fact: most men will not stick with a 
training program long enough for it to do them 
any good, unless the training is fast, easy and 
shows results right away. 


Bullworker gets a top score on all three counts: 


—it's fast: each exercise takes only 7 seconds 
and the complete workout can be done in about 
five minutes 


—it's easy: any man between 15 and 65 in good 
general health can perform the full program 
without getting tired 


—you see your results right from the very first 
day on the built-in Power- 
meter gauge. After two to 
three weeks of regular 
training, most men can 
expect to measure an ex- 
tra inch or two of muscle 
on their shoulders, chest 


I — i an i 24 pages of ME 
and biceps—and an inch IT No salesman will visit. 
or two less flab around Alesa. 
the middle. show you pow MEL — Me 
! - Oo Duild a 
And that's just the start: powerful body | SU'eet ———————————— ——— — Pt. No. 
there are specialized ex- in just five City 
ercises for building-up minutes a day 
0 -——  ""— —Á"(0áÀ 


or trimming-down any 
part of your body you 


want to. What's more since Bullworker training 
is progressive, you perform better each time. 
Yet the training always seems easy since with 
every workout your strength increases by about 
1% —that's an increase of up to 50% in just 
three months, and l've seen many men go on 
to double and even triple their strength. For my 
money, Bullworker is the most advanced home 
trainer on the market. | use it and recommend 
it to any man who wants to get back in top 
shape fast. 


For free details about Bullworker Fitness Train- 
ing, recommended by fitness experts, cham- 
pion athletes and nearly two million enthusiastic 
users the world around, mail coupon for FREE 
BOOKLET today. No obligation, no salesman 
will visit. 


BULLWORKER SERVICE, 201 Lincoln Blvd., P.O. Box 20, Middlesex, N.J. 08846 251 


BULLWORKER SERVICE, Dept. Bw3057 
201 Lincoln Blvd., P.O. Box 20, Middlesex, N.J. 08846 


Please send me my FREE full color brochure 
about BULLWORKER"' without obligation. 


Canada: Home delivery duty paid. Ask for FREE booklet. 


)—— —————— 


Your most precious natural 
resource. It can’t be bought, 
sold, traded, lost, earned, or 
: ever replaced. 
We spend our time honoring yours. Send for 
our 1978 catalog. 100 pages of finished clocks, 


kits and components. The finest, most com- 
prehensive selection in America. 


Clocks and elegant gifts 
100 page catalog ....... eere 79€ 
Music Box Brochure ............ s. 25€ 


CRAFT PRODUCTS 
Dept. 01 St. Charles, Ill. 60174 


Houses & miniatures -- 
1,500 items detailed & scaled to 1" a 
éqguah 1 Caliliolt i oro A NER 


DOLL HOUSE PLAN PACKETS 


NM Cape Cod.iiuiierasaranuts obama . $4.25 
#25 Ranch House (eile uo Pos ha see T $4.25 
#44 Victorian House ...................... $5.95 


#40 Swiss Chalet .........0ceeccceeeeeeees 


CRAFT PRODUCTS 
Dept. 89 St. Charles, Ill. 60174 
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MICRO MINI MIKE 


WIRELESS MICROPHONE 
World's smallest; solid state, self-contain- 
~ ed. Picks up and transmits most sounds a 

without wires up to 300 ft. through FM Ra- 
dio. Use as mike, ampf., alarm & alert va. B 
hot line, baby sitter, etc. Money back oF 
BIA, MIC cds, COD ok. $18.95 plus 
p: post. & hdlg. Calif. res, add tax. Mail 31.00 
SIZE Qty. Disc. Avail. AMC SALES, INC. | | 
ZA"x3"x1" Dept C, Box 828 - Downey, Calif. 90241 
TT OS T. 


SEE MIRACLE OF BIRTH 


$ 98 POST PAID WITH 
698 FIVE QUAIL EGGS 

(25.25 Without Eggs.) 
| You get the new clear plastic 
dome CHICK-BATOR with 5 
Quail Eggs (available year- 
round) and Egg Hatehera Guide 
Book. Complete — nothing else 
to buy. Send check or Money 
Order today. Quail Equip. Cata- 


log — 50 
G.Q.F. MFG. CO., P.0. BOX "em SAVANNAH, 
GA. 31402 


rts rinde 
r FREE Dra Kit. 
Eres ois Sf will call. 


Ws: mi 
in DRAFTING | 


4500 9) Campus Dr., erput Beach, Calif. 92663 «4 


Venga rfr, eor palus. ca Mu rice or ast uer AS tM 


REPLICA CIVIL g ONLY 
WAR KEPI "19" 


PLUS £2.00 POSTAGE 
e UNION BLUE OR AND HANDLING 


CONFEDERATE GRAY MONEY BACK 
* SMALL. MEDIUM, LARGE SIZES GUARANTEE 


COLLECTORS! 32 PG. COLOR CATALOGS1.00 


W.W. I| Medals, GermanHelmets, Flags etc. 100's of items 


Fae oS | UNIQUE IMPORTS , INC. Dept.Pso2s 


W ORDER 610 FRANKLIN STREET, ALEXANDRIA, VIRGINIA 22314 


INTRODUCING THE JET POWERED 


F 


L G i d^ 
The SPACE RANGER is now available in a.complete e ‘ea low emen costs 


build-it-yourself construction package € No moving parts, nothing to wear out 


@ Vertical take-off and landing. € (Operates on 4 jet engines 
Hovers like a helicopter e Made of durable stainless steel 
@ Safe, easy to fly and aluminum 
@ Runs on easily obtainable fuel @ Total weight: 250 Ibs. 
e Can fly to a height of 5,000 ft. @ Can be easily assembled in your 
@ Stable and easy to control using workshop or at your local welding shop 
body-weight to maneuver @ Can be assembled and constructed in 
e Flies forwards, backwards and sideways a matter of days 
Send check or money order to: Washington res. add 6% 


$ SPACE RANGER CORP. 


No. 119 - Terminal Building, King County international Airport (A) i 
Boeing Field, Seattle, Washington 98108 --— 


O Send $5,795 for complete construction package with no parts to buy |] 
O Send $97.50 for blueprints and construction plans. (Postage included) 
LJ Send $7.95 for information package including photos f 
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Love-Built NI 


WOODEN TOYS: A Simple One-Eve- 25^ h yard engine locomotive, pas- 


ning Project (an excellent first time ? senger car, flat bed, log 
woodworking adventure) A quick and $9 transport, and caboose. 
Truck patterns included 


easy project. You can make this yard 4E 
engine steam train plus five : 
different trucks using com- i 
mon hand tools by tracing « 


are the semi cab with gas 
tank trailer, log transport 
trailer and tandem flat bed 
trailers, plus a model A 
pickup and horseless milk 


wagon. 
ALL TEN 
PATTERNS ONLY: 
$4.00 ppd. 


inno i 
m ang 


our full-size easy to un- 
derstand patterns. The 
patterns include the 


1 2 
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EASY TO MAKE TOY PUZZLES 
Here are nine enchanting wooden toy puzzle designs 
that you can make easily from standard size lumber. 
The easy-to-follow, full size patterns include a duck, 
kitty cat, snail, squirrel, pig, gingerbread man, 
teddy bear, toy soldier & plony. Each of these 
. puzzles will stand by itself when it's finished, 
ALL NINE PATTERNS ARE ONLY: 
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Our catalog of more 
than 200 wooden toy 
designs & toy making 
è supplies is sent free 
with your pattern or- 
der. Catalog alone is 
50¢ 


BUILD THIS 
WOODEN TOY STEAM TRAIN 


This is a fine wooden toy reproduction of a 
nineteenth century steam train. An order 
for the woodworking drawings brings you 
plans for the locomotive plus seven cars: 
tender, freight car, flat car, passenger 
car, gondola, crane car and caboose, 
This is a handsome sturdy toy and 
detailed full size drawings make it 
an easy project. 


harten 


F 


hs 


ove- Built Tove & Crafts 


2907 Lake Forest Rd., P.O. Box 5459, Dept, PS-278, Tahoe City, California 95730 
eee a 


i Please send me the following by prepaid return, first class mail: E 
i [] WOODEN TOYS—a one-evening project at $4.00 ü 
g [] Easy to make TOY PUZZLES at $4.00 " 
3 [] Wooden Toy STEAM TRAIN at $4.00. I 
J Enclose check or money order, Ca. residents only add 6% sales tax 4 
I Total i 
" Name g 
Address 
a .. B 
City. . State LLL Zip 
i [] Catalog only 50¢ (Catalog included free with pattern orders.) : 
B omm mm mm mm sm mm um um am m un Om: Ou: ur Ó: S 4 e: 5 m m GÀ 


THIEF STARTS CAR.. 
PULLS OUT..STALLS "DEAD" 
.. CANNOT STEAL IT! 
New Gard-A-Car—a major step in 
theft protection. Save costly | 


alarms. Key or hot wire starts] 
engine but goes “dead” in 8 sec- 


onds until hidden 2" sq. GAC is| 
reset. Thief must flee! Easy to in- 
stall, 2 wires, pliers and knife. 
Any ignition. Patent pend. $19.95 
plus 70€ post. 
APPLE SMITH & CO. 
1519 York Rd. 
Lutherville, Md. 21093 


| TRAIN AT HOME - IN SPARE TIME 


GOOD PAY JOBS IN 
AUTO DEALERSHIPS 


Auto business is exciting—different. Over | 
30,000 auto dealers use trained people for 
high-pay, steady, fast-paced jobs. Learn 
by mail at home, at your own speed, in 
spare time. Earn diploma recognized by 
many dealers. Courses available for Parts 
Counterperson, Service Writer, Biller, 
Bookkeeper, Salesperson. Approved by 
V.A. & N.J. Dept. of Ed. Get full facts in 
Free illustrated booklet. 
AUTOMOTIVE CAREER INSTITUTE 
Dept. E, 120 Morris Ave., Springfield, N.J. 07081 


BLE ELECTRIC POWER 
Build your own 110-Volt Electric 
Plant from used parts. Will oper- 


DRAWINGS 


| These engineering drawi were done by 
experts at designing neat things you can make. 

| prt of these projects are quite simple— 
others.... 


[15.50 Horizontal Steam 


Engine $3.75 
[1M.11 Simple Steam 

Powered Crane 3.00 
[ ] M.16 Steam Fire Truck 6.50 
[] G.7 A Weight Driven Preci- 

sion Regulator Clock 8.95 
[]PE.16 KIWI—A 15cc, ohv, 4- 

cycle Gasoline Engine 7.15 
[]TE.1 MINNIE—A coal fired 

model steam tractor on 7 sheets 33.49 
[] LO.95 VIRGINIA—Coal fired 

live steam model of an old 

western style locomotive 12.50 
[]WE.11 Light Vertical Milling 

Machine 4.50 
[] MM.203 Metal Turning, Screw- 

cutting Lathe 9.95 

| [1Out 1978 CRAFTSMANSHIP CATA- 
LOG has these and hundreds more; 
plus kits, tools and books—FREE 
WITH ORDER Otherwise 1.00 
= CALDWELL INDUSTRIES 
603 E. Davis St. P.O. Box 170 


Luling, Texas 
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ri Lit (04600 UNUSUAL 
æ CATALOG ITEMS 


Funmakers-Hobbies-Sports:StarWarsltems 
Jewelry-Emblems-Patches-Bargains 
Science: Electronics-Photo- Imports 


PLAYBOY MAGAZINE says: "Johan Smith opened 
to me a world of fantastic wonders . .. fabulous,” 
NBC-TV TODAY program: “Thanks for ‘va nishing 
money, We used it on show on Income Tax 
Day." LIFE reprinted excerpts from catalog. 
. HARVARD CRIMSON: “JS book supplied 
humor for decades,” 


The Most Unusual Catalog in the World 


MAD, NEW "YORKER, CORONET, + 
" COLLIERS, TIDE, etc., have written 
Whi = stories about this interesting edad 2 some 
s quotes: "Magic wish book - fabulous 
Thin treasure trove of novelty goods.” “Only 
^ concern of its kind in America." Ranks with Disney- 
H pos | land, carnivals and the world's fair in popularity over the 
Listed D ae. years over 10,000,000 customers since 1914 who range from 
z Shirley Temple to the King of Nepal and Johnny Carson, (Johnny 
Would YOU Like? Carson often reminisces about Tom: Smith with his pen) 
Liye See Moree es Mk Mga Pag ring oC ther arog e Y 
Hey Pen Badaci hari Anhang Salti 
Swi Computer Walch pi demi chap oper ni: 
Hoematie onde Cahiost na a 
Jackpot "'Puycur' Hanki Pn ary cm ich m 
IOG Thins E eck bi 
Mypnotirimg Spanning Cmn cae luiet t bi aiet 
Secret Book safe hit faa 
ray wien!" Gaati E i card 
Lat LIII Kati Set Cerrar Won Furia 
F juanen Serb E cmpbm pena Covered [iu 
E hereni Posters t wpckriE png kee 
Aychedel: Black Loghts dam Jumbo rat 
Mod Ciaryn l'anznr i agham Cigary 
Playboy Deran & Emblem lable Gus 
Canali, Incenie, Body Col “Gaming Sugar 
Henum Gia & Balloony "Hed bit" Ark Loum 
Ioue mirdaier Glee, beta) Cardi 
F pre paale d pues 2 Tara Tooled 
rp i gi " 
Fisna Eyes Stull Rong wet Alarm Wale 
fae eh dag rre 3; CRM Luck. LI met 
DOD Magnets #1 29 É 
Mammon 16 Fr Badonn  afebell Fung 
i Laver Priol Phan yi 00 Pedurmete 
Master Skeleton Keys Meeiota Cog £m 
me w eg iin i ld e 2-kjaaziapd Fd! n Jack eot Sigt 
dorus "top Dnanna Ass Piao mon e e secre s 
Eieckronic Treasure Fariiert fhepirta US tv 
n anar ou Wae" ane Sal ' 
L u i 
Bocal Muscle Bina Wucheri Walt o parrer! The Barbee Co. 
u ua H " 
world’: malen me en gets ou Box 323-PS, Louisville, KY 40201 
Hn Eiscinicity brant Bu Di raga ach ead Pani stored . 
Vorker Agro: Defender: lew Latini Plani immediatel,, — Piease send me your catalog and 
Mad Clotn Balines Imported Mouth (rgan Use this complete informator, on tne Barbee Plan, 
T.SPirts wth E abe rms Ucarere, Jae bari E 
Dra, Emblems a pin ‘Bote coupon for 
7 : wah Pp Hee Parts are 
Liik Wagi, Er acf Hä vind Chimes free s c — IER e m ee E T 
Electric Spinning T rere. Lael am 
Enpup Tu. ra iare a eae ee cataog , ACCcress 
Soler F siii = | -1A a. = ee 
Fm. Sound Fri vine a stab Halis and cor pete 
ds Ch Bep. ‘tsa ! srpaaden Mnowieder. deta's No f^t 1  Snie —— ui CMM M 
iar d Siar i E nigines mie Bigr dc "mns | chinas v Se 
Computern, $2.95 Lip CO Oa Z^, nie 


* hieng Andi 
9 
ml Lifte OO Pounds! 354 Ham a Hair Cutter 
En ima: Soy Panes Fénn-Shp Foot Grippers 
3 F 


Sun Balter: AF 2 ; pg mu =e = ETC 
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mund Hs | FREE CATALOG! enn aie n tuac qi Romei miei 

DE ELE KR ee ee ek Army rimi LLI i prs : - = - - LI = E 

Retee Big Mun TA mal tribe nson Smith Co. pt. | 

ME em |. Mt Clemens, Mich, 48043 NEW JUST APPROVED 

UTE © DIN MS bed GAS SAVING DEVICE 

Packet Dry Shaver ! "gcse alarm "ey 

C MEL e ts a Tests by Gas Co. Show 20% SAVINGS| 

Ka amend Hemona: hur clas Teuwpnone ni m cet À ina a E. DO IT YOURSELF w/simple tools in 15 | 
Answers to Your Questions about this Free Catalog LAGE — hr. Send $3 for booklet. | 


Why is it Free? Read it for fun and entertainment, but it pays us to send it to you Free because 
most people find things they want and order them. Is there any obligation? Absolutely none! ig City & 


Capt. H. Parker, USAF Ret 


Are there things to interest Me? Yes! We think you'll find plenty to amuse and amaze you, , State : . 
Every item guaranteed. No other catalog like it. Send 104 for mailing cost. ! " : Box 36025 Grosse Pointe Mi 48236 
Johnson Smith Co., Dept. C112, Mt. Clemens, Michigan 48043 ! 7P —————————- ^et. | 


NEED THREE PHASE POWER 
The "THREEPHASER" allows you to operate three ONLY 
phase motors !4 thru 7/4 horsepower from 220 volt 95 
single phase power sources. Rugged — heavy duty 539 

atented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


RELANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 455C, Maitland, Fla. 32751 Tel. 305-852-3038 


RICKA DUO-WHEEL 
CONVERSION KIT AND 
FIBERGLASS FENDERS 


FOR SPEEDIER DELIVERY FOR SPEEDIER DELIVERY 
PLEASE USE YOUR PLEASE USE YOUR 
ZIP CODE ZIP CODE 


"ines | CLOCKS 


Johnson Messenger 352D SSB with KLOCKIT's 


e 23 channels : 
ONE-STOP SOURCE 


* New tapered automatic noise limiting (TANL) 
+ [lluminated S/power meter for BE AUTI FU L 


s P.A. function eincrease 
Original sugg. retail: $359% CLOCK patie 
m 95 2 | : 
| SALE: $99 © ACCESSORIES icrai 
@ BATTERY CLOCK MOVEMENTS (starting at tire capacity 
$6.95 ea., 10 for $5.40 ea., 30 for $4.85 ea.). eC 
FREE HANDS! LARGE SELECTION! Greater 


operating safety 
Longer tire life 
Easy to install in 10 minutes with regular rim wrench. 
| Sand, paint fenders and bolt. No costly body work. Fit 
most mini-pickups, V2, Ma and 1 ton trucks. Ricka Duo- 
Wheel Adapters transfer load from outer wheel to hub. 
The ultimate in safety and protection of your family. 


© QUARTZ Finest West German Clock Move- 
ment. Best Timekeeper on the Market (start- 
ing at $12.50 ea., 10 for $9.95 ea., 30 for 
$8.95 ea.). FREE HANDS! 
© PENDULUM CLOCK MOVEMENTS 19 Lengths 
cem = | Available. Solid Brass or Wood Shafts. 
— | © CHIME CLOCK MOVEMENTS © WEIGHT 
ORDER YOURS TODAY SHELLS pr ELECTRIC MOVEMENTS 6 DIALS 
| n ar Bezel) © HANDS © NUMERALS 


(Re 
ORDER TOLL FREE 800-821-2312 @ OTHER ACCESSORIES 


or write to us Write or Call for FREE CATALOG: Write RICKA MFG., i 
ESCO DISTRIBUTING CO., Inc. | For Faster Delivery Send 25° i DEPT. RPS-2 x 
Distributors of Quality Electronic Products KLOCKIT Pequot Lakes, MN. 56472 for illustrated brochure. I 


[3214 S. 169 Hwy., St. Joseph, Mo. 64503 


| 00 ure | ; i | P. O. Box 629, Lake Geneva, Wisc. 53147 
Send $2” for the p ure catalog and price sheet | ATA MS -S30S 
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can m OFF... is 


This One Low-Cost Power Tool— 


SAWS to desired Width... 


MOLDS all popular Patterns... 


—All at once or separately. . . All By Power Feed! 


The Only Complete Workshop Tool Of Its Kind In The World! 


From The Day It Arrives... the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices sky-high, 
this versatile power tool easily pays for itself by quickly converting low 
cost rough lumber into high value finished stock. In just one pass turn 
out your own quarter-round, door and window stop, casing, 
tongue-and-groove . . . all popular patterns. Other Belsaw operators 
are making cases for grandfather clocks, furniture, -— frames, 
tonong, bee hives, bed slats, surveying stakes... all kinds of 
millwork. 


Built For Pros... Priced For Home Craftsmen ... it is engineered 
and built to industrial standards, but factory- -direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple to operate even beginners with no experience can use it. 


With just this one low cost power-feed machine 
in a corner of your garage or basement, you're 


Start f setup to supply lumberyards, cabinetmakers, 
Your Own L=- Carpenters, remodelers, contractors and 
Business! hobbyists in your area with custom-planed 
Earn Extra lumber, trim, molding... ALL of their 

Income millwork requirements. You can supply pic- 
Right At à. lure molding to art shops, hardware and de- 
| partment stores, or sell direct to framing shops. 


Home. 
f ‘ Ali standard patterns are available from stock, or 


we'll custom grind a knife to your own special 
design or sample. 


= mi The Belsaw Pay? YOU BET! | 
"READ WHAT OTHER BELSAW OWNERS SAY: 


A Good Investment € Robert — — Oregon: “l fba- 
lieve that the Belsaw is the best investment I ever made. I've been a 
planer man for years and am now retired. The Belsaw has earned me 
over $60,000 extra income in the past eleven years." 


: Pays For Itself € R. S. Clark, Springfield, Ohio: ''/ bought a batch 
of walnut in the rough, and after planing it on the Belsaw I figured up 
the money I had saved. It was enough to pay for two-thirds the cost of 
the Planer. It really does a good job." 


More Than Expected € Stephen Schultz, Orangeville, Penna.: 
"This machine pays for itself by making money out of scrap boards. 
It is a very well built machine and I confess it is more than I expected 
for the price. It does everything you say it will.” 


. And Belsaw Is The Choice Of Professionals: 


“I recommend Belsaw's Planer-Molder-Saw as the most useful 
shop tool that any craftsman could own. We use ours every day in the 
WORKBENCH model shop, and couldn't get along without it.'' 


JAY HEDDEN —Editor of WORKBENCH Magazine 


PLANES to desired Thickness... 


* o CENE 


"dir Pt 


You Take NO RISKI The Belat 
Is Backed By Our Exclusive 100% 


Guarantee of Satisfaction: 
e “Try the Belsaw in your own shop for a full 30-Days 
and put it to work for you. Give it a thorough test and : 
make it prove that it can do everything we say it will ma 
_ use itjust as much as you want. Then if you arenot E i 
completely satisfied, just send it back and we'll return 
every penny you sent. And YOU are the sole judge! 
There are no questions asked... there are no fine 
print ‘use’ charges. Our flat guarantee is that YOU must 
be 100 % satisfied or yon get your money back.” 


PHH 


| Turn Extra Time 
into | 
Extra Income: 


Just Mail Coupon... 


NO OBLIGATION and 
NO SALESMAN Calls! 
- ACT NOW! 


Coupon 
Brings 
Full Details! 


BOOKLET! 


Get FREE 
Book with 
facts and 
full details 
. RUSH COUPON TODAY! 


If coupon has been BELSAW POWER TOOLS Co. 
removed, just send 928F Field Building ` i 


postcard with name ; 
and address to: Kansas City, MO 64111 


BELSAW POWER TOOLS Co. NOW YOU CAN 
928F Field Building Turn [o 

Kansas City, Missouri 64111 

O YES, please send me the FREE Booklet 
that gives me complete facts about Belsaw's 
Planer-Molder-Saw and full details on how 
I can qualify for a 30-Day Free Trial right 
in my own shop. | understand there is No 
Oblivation and thar No salesman will call. 


a 


NAME 
ADDRESS 


CITY. SAE -l LBS 


= THE COMPLETE GUIDE TO 
— A 


AUTO PARL & ACCESSORIES 


EVERYTHING IN ONE 
SUPERCATALOG! 


The newest, largest, and most complete super 
catalog of information for the kit car enthusiast 
ond “do-it-yourself” auto hobbyist. Details and 
descriptions on all the kits - many you never knew 
existed. Every aspect discussed in depth. Hun- 
dreds of photos, specs, and tech data. Plus a giant 
section on performance, economy, trim, and ac- 
cessories. 


CHASSIS PREPARATION — * COMPLETE PHOTOS 


* 

e PRICES-COMPARISONS * DIAGRAMS-SPECS 
e DETAILED DESCRIPTIONS © ASSEMBLY STEPS 
* THOUSANDS OF PARTS 

* MUCH MORE 


SEND $ 5 (postpaid) TO: 


AUTO LOGIC, Inc. 
1208 Tulane 

Box 2073 
Wilmington, DE 
19899 

NAME 


STREET | 
CITY 


HAM . — —— —— —Am 


ps-2 14 Day Money Refund If Not Completely Satisfied 
Bs oe om oe oo om LL EM ND NER ee UU 


$e V1 iy 
IDEAS, INVENTIONS aux 
New mln: wanted * Let us help you — 
submit yourconcepts or products to industry. 

i Send for FREE Invention Kit PS 
| O — O invention 


incorporated 


12th Floor, Arrott Building 
Pittsburgh, PA 15222 


SS es ee LLL ee i 977 iM) 
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E 


d 


ang wateh 


... LEARN AT HOME 
Unique Sweazey System develops your 
watch repair skills step by step at 
home in spare time. No previous ex- 
perience needed. Low tuition, Free 
sample lesson, 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 428, Fox River Grove, Illinois 60021 


UNIQUE SPORTS CAR KIT 


for VW. Fun, Easy to Build... Laser 
fend $2 ior Z0 page color caralag Send £10 lor catalag, 


brpermbhy madar, cu 


Dealerships 
Available. 


lips chart and dealer snlarmaran, 917 

Elite*Enterprises Inc. 
Dept. PS278 

-— 690 E. 3rd St. 


4 "— — 
- ; 


A BUSINESS OF YOUR OWN 


"Ero HYDRAULIC JACKS 
Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for folder No. PS2, and free bonus offer 
^ HYDRAULIC JACK REPAIR MANUAL CO., INC. 


a.P.0. BOX 3 * STATEN ISLAND, M. Y. 10314 
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o 
vert any 'e h ? | 
un be built in af i pare hà skills -— 
No special — $15 ON ALL PACKAGE ORDER 
LIFESCREEN Ill 


The LIFESCREEN III projection system gives you all the enjoyment and excitement 
of the $4000 systems. Our new injection molded Tron-Ex lens (F/1.9) produces 
an amazing image that is over 3 times brighter than most nationally marketed 
big-screen TVs—including Sony. And the Tron-Ex delivers sharper focus to the 
screen edge for better overall clarity. Our light-anhancing Extron LS-50 screen is 
6 times brighter than most movie screens, because the molded parabolic contour 
rejects extraneous light, concentrating a directionally selective TV image for clear, 
colorful viewing. The LIFESCREEN II! plans provide exact dimensions to fit the 
13" Toshiba (model C389), but they can be modified to fit most 12°" to 19"' 


NEW! 


featured in November 
Popular Science. 


portables. Pre-constructed LIFESCREEN Ill lens housings available for most 


TVs. Order the components catalog below. 
LIFESCREEN li 


(12" to 19)... 
feet of floor space . . 


the cabinet. 


The self-contained projection system 
that uses any transistor portable TV 
requires only 2 x 4 
. fits neatly against 
any wall and lends its beauty to the decor 
of any room. Includes Tron-Ex F/1.9 
lens, Extron LS-50 screen, two front 
surface mirrors, and building plans for 


COMPLETE PACKAGE $369 


EXTRON GUARANTEES EVERYTHING: 
description and availability of components. described in this ad. After building 
your LIFESCREEN PROJECTION SYSTEM, 


COMPLETE PACKAGE $319 


LIFESCREEN | 
The original independent projection 
system from Extron. Works with the 
Sharp 13" model 13A29 color TV or 
Sony 15'" model KV1541R color TV. 
Can be used with any size screen. The 
LIFESCREEN | includes our new Tron-Ex 
F/1.9 lens, one front surface mirror, 
building plans for cabinet, and the LS-50 
screen, 32'' x 40''/50"' diagonal. 
COMPLETE PACKAGE $339 


the professional quality, accuracy of 


if you are not satisfied for any reason, 


|.. return all components to EXTRON for instant refund within 30 days. 


LARGER SCREENS FOR THE LIFESCREEN | AND LIFESCREEN ns YSTEMS | CAN BE ORDERED FROM OUR CATALOG. 


Piaase send me the tems checked below: EXTRON LIFESCREEN PROJECTION SYSTEMS 

O ONE COMPLETE SET OF LIFESCREEN | PLANS © 8833 Sunset Boulevard 

L] ONE COMPLETE SET OF LIFESCREEN || PLANS West Hollywood, CÀ 90069 

O ONE COMPLETE SET OF LIFESCREEN Ill PLANS ................ $9.00 Name _ 

C] COMPLETE LIFESCREEN | PACKAGE ..................... $339.00 Address = 

[] COMPLETE LIFESCREEN I| PACKAGE ................0.5.. $369.00 E 

C] COMPLETE LIFESCREEN Ill PACKAGE .................... $319.00 a = State___Zip 

C EXTRON COMPONENTS CATALOG . (Applicable toward any purchase) $1.00 l 

All prices F.0.B. tactory—Cal. residents add 6% sales tax CARD NUMBER EXP. DAT 
TOTAL SIGNATURE 


"Our whole family 
helped assemble 


this wonderful 


Talk about real family fun! We all 
worked together, for a few hours almost 
every day. Almost too soon, our Schober 
Organ was finished. Our keen-eyed daugh- 
ter sorted resistors. Mom soldered transis- 
tor sockets, although she'd never soldered 
anything before. And it did our hearts good 
to see the care with which our son—he's 
only 12—installed the transistors. Me? | was 
the quality control inspector—they let me 
do the final wiring. And when it came time 
to finish the beautiful walnut cabinet the 
easy Schober way, we all worked at it! 

Now, we gather around our Schober 
Organ every evening to play and sing to- 
gether. Some of us play better than the 
others, but we're all learning—with the help 
ofthe easy Schober Organ playing courses. 
I might add that l'm especially pleased with 
all the money we saved. Our completed 
Schober Organ compares favorably with a 
"ready-made" one costing twice as much! 
(The five models range from $650to $2850.) 
And we didn't even need to pay the whole 
amount all at once, because we were able 


Schober Organ... |. 
now we all play it!” 


to buy Schober Kits a component at a time, 
to spread costs out. Or we could have had 
two-year time payments! 

Families like ours have been building 
Schober Organs for 20 years. How about 
your family? You can have all the details, 
without cost or obligation. Just send the 
coupon for the fascinating Schober color 
catalog (or enclose $1 for a 12-inch LP 
record that lets you hear as well as see 
Schober quality). Clip the coupon right 
now—and mail it TODAY! 


oS n? ee 
g The Schober Organ Corp., Dept. PS-113 
a s West Gist Street, New York, N.Y. 10023 
O Please send me Schober Organ Catalog. 


O Enclosed please find $1.00 for 12-inch L.P. 
| record of Schober Organ music. 


CITY STATE ZIP 
SS GAR A SC a a E 
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TRON-EX F/1.9 LENS 


Want to 
own your own 
Western Auto 

Associate 
store? 


: 
$ 


ÍWESTERN AUTO 


NO FRANCHISE 
or CONTRACT 
FEE 


As a Western Auto Associate 
Store owner, your entire invest- 
ment goes into your store and 
cash operating reserve. We want 
you to grow and succeed! West- 
ern Auto has a “total” program 
including advertising, display, 
bookkeeping, training, truck de- 
livery and financing of customer 
purchases. 

We may be able to help you fi- 
nance your store, if you have 
equity in your home or other 
assets with substantial value. So, 
with a minimum investment of 
$40,000, you can go into busi- 
ness for yourself in the city or 
community of your choice. 
Take that step to independence, 
go to work for yourself. For 
FREE information send the cou- 
pon below. 


> 1 
Mail to: R. T. Renfro, V.P, «& 1 
Western Auto NE Lj 
2107 Grand Avenue, DAP dO, 
Kansas City, Mo. 64108 TITAN 
l'd like to know more about owning my own 
Western Auto store. Please send free 
information. 
Name 
Address. 
City State ZB Los 
Phone Dept. PS278 


Just a 


Adjusts Automatically lor Any ‘Size 


Mut up to 1". Place around nut. locked onto nut 


NO NEED EVER TO SET A WRENCH OPENING! Just 
put the wrench around the nut and flick your wrist. Cam 
action automatically tightens the serrated jaws to lock 
firmly on the nut—with no acrews to turn, no fine adjust- 
ments to worry about! A gentle turn of the wrist multi- 
plies the pressure, lets you turn the nut without sweat 


or strainl 
So powerful and efficient. 


nut—stuck, rusted, chipped. 


Perfect for tight places. Just lock wrench on nut, flick 
wrist to turn, release wrench and ratchet onto next face 


of nut; then work one-quarter turn at a time. 


To tighten a nut, just turn the handle over and lock 


onto nut automatically. 
Extra-Strong Laminated Steel Construction! 


It's guaranteed for a lifetime against defects in ma- 


terials and workmanship! 


Only $9.95 for the small-size Self-Adjusting Wrench: 
$15.95 for the large-size. SAVE $2.95. Only $22.95 for 
both wrenches—the equivalent of a 30-wrench set cost- 


ing about $75-$100 elsewhere. 


(3666 it(1000 
2 2 uu E 


With both, 

you have the Length 

So individual [Weight - Teee 
Open-end Jaw Opening | 
Wrenches! 


Lifetime warranty — m instructions 
includad, Try it for 15 days. Satisfaction 
guaranteed or your money refunded. 


The Jub Sirona 


49 Riverside Avenue, Westport, CT 06880 


Créative 
and unusual 


‘Wood working 
Supplies | 


Superior quality products m the creative 
craftsman including: Fine Veneers * Hard- 
* Mouldings * Carvings ® Casters ® 

Cane and Wicker ® Table and Specialty Hard- 
uh * Knobs and Pulls + Clock Mechanisms ® 
Funo Ferte * Upholstery Supplies and Tools * 
Ds iita Materials * Books è Craftplans € 


mni shipped postpaid. 
Satisfaction 100% 
Guaranteed! 


Best catalog- 
manual ... 

a must for your work- 
shop! 116 pages. Full 
color illustrations. 


Please rush me your new larger catalog ppd. 
($1.00 enclosed) 


Dept.52,21801 Industrial Blvd., Rogers, MN 55374 
PNE Se ee Se NSEKXCND G 
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— 12 times 


Flick wriat and "iss 


..With leverage that boosts 
the power of your own hand by 12 to 1 in gripping the 


House} Inc. Dept. v-103 


| Please rush. — 
i @ $12.95 ea.. 210r $23.95. Sorry. [-]cosnst for big jobs i 


flick of the wrist...and 


This Self-Adjusting Wrench Instantly 
Locks Into Place On Any size Nut! 


(...and 
grips with 


your own 
hand power!) 


a La 
The John Sturges House, lac. 
Dept. v-103 49 Riverside Avenue, 
Westport, CT 06880 
Please rush me the following 
Self-Adjusting Wrench(es): 
O Small @ $9.95 plus $.50 
postage and handling. 
O Large @ $15.95 plus $.75 
postage and handling. 
[] SAVE! Order both for only $22.95 
i plus $1.00 postage and handling.. 
| enclose $............. 
i (Add applicable sales tax.) 
CHARGE: [LJ BankAmericard/Visa 


[] American Express O Diner's Club 
O Carte Blanche O Master Charge 
Interbank No. .............. Exp. Data ........... 

| ACM Qon ROVER sees eee eee RC n 
Signature ...... 

y PAINT NAME 

j ADDRESS 

i CITY 

i STATE ZIP 
Try it for 15 Days. Satisfaction Guaranteed or Money 
Back. 

aO John LL House, Inc., 1977 


| STRIP OFF PAINT, 
RUST, STAIN D | 
with no chemicals, PN 
sweat or torches 


NEW 
MAD ROTO ` 
Sy» 


ATi Turns any '4" or zz ? 
tiem larger drill into “es 
a high-speed miracle power unit 


A = 


SIDING that strips away layers of paint, 
cep stain or rust like magic. | 
po0R§ 30 flexible carbon alloy steel fingers Eroica up 


TRIM . to 75,000 stripping strokes a minute. You'll never 
= buy costly paint removers or dangerous flamma- 
Dem ant ble caustic chemicals again. U.S. patented ROTO 
STRIPPER is guaranteed to work faster, cheaper, 
safer on wood, metal, masonry—any contour! 
Puts a satin finish on fine furniture when used as 
BOATS directed. No sanding needed. Won't raise wood 
AUTOS grain as liquids do. Great for window trim— 
IRON ^ sensitive whisking action won't break glass. In- 
MASONRY structions included. 


Only 


FREE 10 piece high-test | 

drill bit set plus 196-page * 1 2 95 Seen 
bargain pore tool catalog i on 

—hath F p Mia your ROTO LIFETIME TV 
STRIPPER ord WARRANTY 


"cor rae h ug GEWERAL SUPPLY bial 


U.S. General Supply Corp., "Dept. "SD. 87 
1 100 General Place, Jericho, N.Y. 11753 l 


ROTO STRIPPERS 


FINE for furniture 
BankAmericard 


no COD's. Add $1. handling for each. 
| Also send free drill bits and catalog. 


i | enclose $ Charge: Master Charge | 
( Card No. Exp. Date —— —— i 
i Name i 
| Address l 
| State i 
City er i 
30 DAY MONEY BACK GUARANTEE J 

" * T 1 0 Y LL 5L Li! ee nal 


Celestron 90 
Maksutov-Cassegrain 
Telescope 


C90 Telephoto 
$245. 


C90 Astro 
Telescope 
$495. 


OBSERVE OR PHOTOGRAPH 
IN CRISP DETAIL 


A butterfly's antennae at 20 feet, a 
friend's portrait at 100 feet, the infinite 
crater detail on the Moon, the belt 
structure and twirling satellites of Jupiter or 
the awesome grandeur of the rings of Saturn. 

Celestron has established a new standard 
in superb optical systems at affordable 
prices with the new C-90. It features large 
observatory type mirror-lens optics folded 
into a compact portable telescope. 

Celestron - the world's leading 
manufacturer of mirror-lens telescopes 
in apertures from 3.5 to 14 inches. 
Hundreds of colleges and universities 
have selected Celestron telescopes in 
portable and observatory models for 
teaching and research. 


Send for free data sheet on the C-90 or 
enclose $2.00 for your copy of the new 
Celestron 32-page color catalog showing 
how to select and use a Celestron 
telescope. Dealer inquiries invited 


Celestron : 


C90 Spotting Scope 
$295. 


Celestron International 
2835 Columbia, P.O. Box 3578 - E 
Torrance, California 90503 
Telephone (213) 328-9560 


KEEP WARM 
| WITH 
THE AMAZING 
air lron™. 
z = Patent Pending 
e Outside air e Blower 
supply (optional) 
prevents 
heat loss up e From 
flue 5598.00 


Write for details on air Iron" and reprint 
from November 1977 Popular Science 
"Energy Saving Fireplace Accessories." 


Jal Ram Inc. 

7 All Souls Crescent 

Asheville, N.C. 28803 
L (704) 274-4151 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the "Classified Opportunity” 


| Mart," immediately following 


this section. You may find just 
what you've been looking for. 


O-T- — 
YOURSELF 
FINE GRANDFATHER J 
xx CLOCK KITS 


STARTING UNDER 


3200 


(including West 
German movement) 

e Heirloom quality 

® Solid ?/," hard- | 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Factory direct 
prices 

* Prompt shipment 


MASTER CHARGE and 
BANKAMERICARD/VIS/ 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR, 


CLOCK COM PANY 


Dept. 433 Emperor industrial Park 
Fairhope, Alabama 36532 
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| 77 —— _MAIL TODAY ———— 
POPULAR SCIENCE BOOKS, Dept, PS 2/78 * 

| Box 226, Manhasset, N.Y. 11030 

i Please rush a copy of Small Gas Engines 
(Book 113) to me postpaid. | enclose my 

| check or money order for $10.95 as pay- 
ment in full. l 


Name | 


Í Address 
City State — Zip 
| Money back within 10 days if not satisfied. 


— — — ee — eee — ee — —— ee — 


Here's how to keep small gas 
engines running at top 
efficiency—and how to fix 
them fast when they're not. 


SMALL GAS 
ENGINES 


HOW TO REPAIR AND MAINTAIN THEM 
Ru i By Paul Weissler 


| ONLY $109 


Postpaid 


* Nearly 300 pag 


at oe 


" es of solid know-how. 
e 400 close-up photos and drawings. 


e Maintain and repair any type, any brand 
of small, 2- or 4-cycle gas ndm. 


e Even covers complete lune-up and 
overhaul. 


Beginner or not, you can keep any small gas 
engine, such as those in lawn mowers, chain 
saws or snow blowers, in perfect working order 
for years. 

And you can do any maintenance and repair 
without previous experience because this com- 
plete homeowner's guide simplifies the func- 
tons, parts and systems of all types and brands 
of small, 2- and 4-cycle gas engine you're ever 
likely to own. 

Any time a small gas engine fails to start or 
acts up, just look up the problem in one of 
the handy troubleshooting charts, The sug- 
gested solution will tell you what needs doing. 
Then learn how and why to do it, step-by-step, 
in close-up photos, drawings and diagrams that 
make everything simple. 

The author has anticipated all the pitfalls 

for the beginner and makes every procedure 
simple to understand and easy to follow. For 
the experienced handyman, professional tips 
and shortcuts will make every repair and main- 
tenance job go easier and faster. 
. In no time, you'll be testing for "spark" in 
ignition systems. Gauge for adequate compres- 
sion. Check starter and fuel systems, including 
carburetors. Cure the causes of engine stalls 
and excess vibration. Maintain spark plugs, air 
and fuel filters. Re- 
pair crankcase, 
muffler, pistons, 
rings, valves, seals, 
gaskets and other 
Parts. Even do a 
complete tune-up 
and overhaul, if 
necessary. 

To order your 
copy, mail coupon 
with your check or 
money order for 
$10.95 today. 


Holes must be open 
à 


Now You Can SECURE Your Future and UNLOCK Big Opportunities! 


Be aLOCK 


| MACHINE 


Be Your Own Boss 
...IN YOUR OWN BUSINESS! 


Hundreds we've trained have succeeded in this 
fascinating and highly profitable profession... We 
... YOU Can Do It, Too! i — 
"Mo more hard, nasty work for me. a 

Now I have my own business and with 
hardly any effort | average around $50 
a day. Thanks for my new start in life." 

Sam Walker Prichard, Alabama 


i ight after 
"E pan earning MS A 
: bed , made $1,200 while 
: s | Ds * 3# 
1 was still learning. 


HARVEY COLE 
Charlevoix, Ml 49720 


"| opened my own business, spare 
time, seven months after | enrolled and 
T made a profit of $329 for the first week." 
Choót o B. A. Deberry Littleton, Colorado 


Work Part Time, Full Time — Right at Home. 


SMITH! 


Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 


Never before have money-making opportunities been so 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a thousandfold as 
millions seek more protection against zooming crime. 
Yet there's only one Locksmith for every 17,000 people! 


No Extra Included With Your 
Cost! Locksmith Training 


l| evaTEME 
- training. Covers 
all phases of 
Burglar, Hold-Up 
and Fire Alarm 
servicing and in- 
stallation. This 
valuable and 
ba timely instruc- 
tion includes all special tools 
and supplies. ONLY Belsaw of- 
fers such extensive training in 
this rapidly expanding field as 
a part of your Locksmith training. 


ADVANCED Locksmithing! 
How to change combinations, in- 
stall and service Safe, Vault and 
Bank Safe-Deposit Box locks. 
You learn-by-doing on the locks 
that we supply. You'll find it 
DC UMUNE and highly profitable 
work. 


ALL SPECIAL TOOLS AND 


Make Up to $12.50 an Hour—even while learning! 

Train FAST at Home! 
You're "in business" ready to earn up to $12.50 an hour 
a few days after you begin Belsaw's shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your own. 
Hundreds we've trained have done it. So can YOU! All 
tools plus professional Key Machine given you with 
course. These plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business-building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for retirement—good 
jobs too. 

SEND FOR EXCITING FACTS—No Obligation 
Discover what's in Locksmithing for you—how Belsaw's 
Master-Locksmith-approved training can give you the 
o ae can depend on to EARN MORE—ENJOY LIFE 


PRO KEY 


This Pro Key Machine can cem / 
alone add up to $200 a 
month to your income... 
and it won't cost you a pen- 
ny extra with your training. 


Find out all about it! 


Just fill in and mail coupon below (or send post- 


BELSAW INSTITUTE 


RUSH 


card) to receive full information and details by Cou PON 


DO IT TODAY! 


return mail. 


RUSH COUPON TODAY 


BELSAW INSTITUTE, 118F FIELD BUILDING "ze ^^ 
| FOR THIS FACT-FILLED en : i 


KANSAS CITY, MISSOURI 64111 5 


[C YES, please send me the FREE booklet that a., 
gives full details about starting my own business in 
Locksmithing. | understand there is no obligation 
and that no salesman will call. 


a, 
m 


I 

| BOOKLET! O D 
REIN: LL LLL [ 
i 

ES 


Tells how you quickly 
train to be your own boss | 
in a profitable Sparetime 
or Fulltime business of 
your own PLUS complete 


: Send for your 
details on our. 10-Day | | 
NO RISK Trial Offer! COPY today! DU. o o i 
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City 


in 12 sq. ft. 


. . .since 1947, 
the only 
true multi-use tool! 


If you enjoy working with wood, or would 
liketo . . . if youareconsidering setting up 
a woodworking shop, or expanding one— 
- you should consider the Shopsmith 


Compact Utility 


In less space than required to store a bicycle 
are the five most important tools for a work- 
shop. A 10" table saw, 12" disc sander, hori- 
zontal boring machine, 1612" vertical drill 
press, and 34" lathe. 


Unique Design Concept 


Shopsmith overcomes the standard reputa- 
tion that anything multiuse tries to do too 
much and ends up doing nothing well. It is 
the only tool designed specifically for multi- 
use. In a single tool there is the complete 
compatibility and non-duplication of the four 
basic parts that make up every stationary 

wer tool: 1) a motor 2) a spindle 3) a table 
tool rest in the lathe) 4) and bench. 


By attaching various tools (saw blades, drill 
bits, etc.) to the spindle and changing the 
relationship of the operating tool to the 
table, Shopsmith performs each tool opera- 
tion in the conventional tool manner. 


Simple to Use 


Included with every machine is a well illus- 
trated book that takes you step-by-step 
through the tool changeovers. After a few 
hours of practice you'll be making change- 
overs in less than 60 seconds. 


foot ent ed pie Some cde ob- 
jection that you're "always ch 19 over" 
simply isn't so! Woodworking isn dem by 
hopping from one tool to another, you plan 
your projects so you do your sawing, then 
drilling, etc. 


Shopsmith owner Fred Wescott of North 
Scituate, Mass. sums it up best when he 
wrote us as foliowe: “ve hear objections 
people who do nat Gam Ghopermith, but I’ve 
never heard it from a Shopsmith owner.” 


The Right Power - The Right Speed 

The Shopsmith Mark V is equipped with a 
1-1/8 h.p. commercially rated motor. It's 
13.5 amp and uses standard 110 volt house- 
hold current. 


Different tools and operations require differ- 
ent s s. The Shopsmith exclusive speed 
dial allows for speed adjustment, while motor 
is running, from 700 to 5200 RPM. No belts 
or pulleys to change like individual tools. 


You can get... MM 
Five Major Woodworking Tools 
-With Shopsmith! 


Accuracy Built-In 
No matter who flips the switch—experienced 
craftsman or beginner, the Mark V will do the 
same for both. Precision positive stops, 
ability for micro-adjustments, and convenient 
ready-to-use jigs make it possible. 


It's Costly To Duplicate 


Compare Shopsmith feature to feature and 
capacity to capacity to individual power 
tools. You're in for a real surprise! To dupli- 
cate the features and capacities of the Mark V 
in individual tools, would require buying 
commercial tools at three times the cost of a 
Mark V. Many features can't be duplicated at 
any price! 


Of course you could purchase a table saw, 
sander, drill press, and lathe at less than 
commercial prices. But, even then, the table 


saw and drill press would cost as much or 
more than a 
Project Savings Justify 


Over the years the Mark V will pay for itself 
many times over. No matter how small or big 
your project is, your Mark V and you can 
do it for less than hiring it done or buying it. 
From making a bird house to building a 
grandfather clock, you'll save by doing-it- 
yourself. 


Commercial Uses 

The versatility and accuracy plus the space 
saving feature of the Mark V make it the ideal 
tool for maintenance departments of hospi- 
tals, schools, industrial plants, apartment 
complexes, or anywhere a woodworking shop 
must be set up in limited space and on a lim- 
ited budget. 


Shopsmith Mark V's are used in schools to 
teach woodworking and in hobby shops of 
military bases or condominium complexes. 
Wherever there is a need for a woodworking 
tool, you'll find the Mark V. 


The Best Tool For You 
We know the Mark V is the best tool for you. 
But, only you can decide that. Over 300,000 
other woodworkers have made the decision 
to own Shopsmith woodworking tools and 
have not regretted it. 


Before you purchase a power tool or add an- 
other to your shop, you should determine for 
yourself whether Shopsmith is the best 
tool(s) for you. Send for informative bro- 
chure today. 


..the mark of excellence 
in woodworking. 


Shopsmith, Inc., 750 Center Dr., Dept. 1577 
Vandalia, Ohio 45377 


—— Joe 


The Mark V as a 10" table saw, gives 
a 3'4" depth of cut with a i rip 
capacity. Exclusive Speed Dial per- 
mits power sawing of hardwoods. 
Use your Mark V for ripping, cross- 
cutting, mitering, beveling, molding 
tenoning, grooving, rabbeting and 
dadoing. 


The Mark V as a 12" disc 
sander gives you opera- 
tions not possible on 
other sanders. Like fin- 
ishing edges 1o precise 
dimensions. It's actually 
a jointing operation and 
is done by setting the rip 
fence at a slight angle to 
the disc. Sanding dupli- 
cate pieces to exact 
lengths is another Mark V 
exclusive. 


The Mark V as a lathe 
offers exceptional  ca- 

city with a 16%" swing 
or faceplate turning. Ex- 
clusive Speed Dial allows 
a speed range of 700 to 
52 rpm. Use your 
SHOPSMITH Mark V for 
spindle turning, faceplate 
turning, concentric drill- 
ing, taper turning, and 
metal spinning. 


The Mark V as a horizon- 
tal boring machine per- 
mits perfect dowelling. 
Material is laid flat on 
large 14" x 18-3/8" table 
and backed up by rip 
fence. Exclusive feed 
Stop assures all holes 
will be exactly the same 
depth. Lock the table at a 
specific height for perfect 
alignment of holes at 
same level. Unlimited ca- 
pacity for mortising and 
concentric drilling. 


The Mark V as a 16%” 
vertical drill press can be 
setup to drill perfect 
Screw pockets. The rip 
fence and tilting table 
lorm a V-block for hold- 
ing material. Time is 
saved on every drilling 
operation because the 
lark V has depth control 
dial, ready made jigs, and 
the right speed for eve 
operation without belt 
changes. Use your Mark 
V for drilling, mortising, 
routing, shaping, metal 
drilling, reaming. 


Shopsmith, Inc., 750 Center Dr. 
Dept. 1577, Vandalia, Ohio 45377 


Yes, please send me more information on the 
Shopsmith Mark V. | understand there is no ob 
ligation and no salesman will knock on my door. 


Name 
Address TE rns 
City . T = 


State Zip 


1 AUTOMOBILES 


MY $500 Electrical Car, Patented, 
Good Mechanic with Electrical knowl- 
edge; Build for Fun/Profit. Information 
$3.00. Zuelco, 1320A Dorchester Ave., 
Boston, MA 02122, 


ELECTRIC CAR PERFORMANCE 
CHARTS, BASICS—ADVANCED 
c MINICAR DESIGNS—SAFETY 
ENGINEERING. All, $3.00 BOOK (101 
illustrations, 64 pages, pustantoed satis- 
faction) 3E Vehicles, Box 1 409A, San 
Diego, CA 92119. 


RETUNING FOR 
OMY. Aveo, mileage Increase 55%, 
horsepower 5-10. Tec 
neering, Box 119. iocheport. MO 65219. 


TRUE or FALSE? 50 mpg carburetors, 
Madison, Box 206-8, Berea, KY 40403. 


AUTO INSURANCE — SAVE TO 80%! 
Any age, driving record. Use any insur- 
ance company. Save $1000's, Free de- 
tails! Insurance Research Associates, 
Dept. A, Hancock, VT 05748. 


SELL high, buy low, minimize costs. 
Send $5 for my book aki ahi recia- 
tion". SAAB 99 lips; Rs ) pp. $ 4,00. Cor- 
win Jacobson, I, t. John's Rd., 
Hopkins, MN 553435 


ELECTRIC Vehicle Design Journal, Or- 


dering information, $1.00. PTOPP. 1935 
Orchard. McMinnville, OR 97128. 


—NOTICE— 


ee CAR DESIGN PLANS 


DATA. Highest performance 
electric cross-country auto built 


to date. SEE: Popular Science 
Sept. 1975 issue. Motors and 
Speed controls to be Mfg. soon. 
TurElec, 6901 Tema Lane, Sara- 
sota, Fla. 33582. Data $25.00. 


HOW TO 
ELIMINATE THE 


PROBLEMS 


If you've ever had a leaking radiator, 
water pump or hose in the middle of 
rush hour traffic or away on a trip, 
you know what a frustrating experi- 
ence it can be. Here is an "insurance 
package” to prevent you from be- 
coming a disabled motorist. And if 
it should happen, in most cases you 
can remedy the situation in just a 
few minutes. 

The NPS CLOSURE KIT has been 
tested successfully for several years 
on both American & imported cars & 
can be used on any car, truck or 
camper with a water-cooled engine. 
Kit contains a specially-designed, 
non-pressurized CAP CLOSURE 
which replaces standard radiator 
cap, plus complete details of “The 
Method to Eliminate the Major 
Cause of Cooling System Prob- 
lems." Unconditionally guaranteed; 
if not satisfied after 30 days return 
for full refund. 

Send only $8.50 4 $1.50 postage 
and handling (give year & make of 
vehicle) to Edwardian Enterprises, 
P. O. Box 640059, Miami, FL 33164. 
Please allow 4 weeks for delivery. 
Get peace of mind - order your NPS 
Closure Kit today! 


2 AUTO SUPPLIES & 
EQ UIPMENT 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send Self- 
Addressed Envelope for Current Specials. 
Associated Distributors, 401 ugusta 
St., Cincinnati, OH 45202, 


ALTERNATOR / Generator Rebuilding 
Book. Details: Hedelund, Box 5686, Las 
Vegas, NV 89102. 


MAXIMUM ECON- | 


CLASSIFIED ADS $4.25 per word, per insertion, Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in bold 


capital letters, 


rest of ad upper & lower case. Bold cap 


words, $1.00 per word extra. All cap bold headline or white 
space, $18.00 per line. CLASSIFIED-DISPLAY ADS $235 


per inch, per month. 


Complete details on request. Adver- 


tisers using a P.O. Box number must furnish complete name 
and street address for our records. 


CLOSING DATE for April issue (on sale March 24) 
February 8. Send classified orders to M.C. Ansbro, Class 


Adv. Mgr., 
York, NY 10017. 


Popular Science, 380 Madison Avenue, New 


ALTERNATORS. Repair kits with in- 
struction, Ford - G.M. and Chrysler 
$14.95. G.M. with Int. reg. $21.95. 
Give year and model, include $1.30 
postage, New Jersey residents add tax. 
Jenric Sales Company, 46 Kansas Road, 
Tuckerton, NJ 08087, 


HYDRAULIC JACK repair kits, 
and supplies. Catalog $1.00. Hydraulic 
Jack Packing & Tool Co., General P.O 
Box 3, Staten Island, NY 10314. 


MECHANICS: -Engine stands- $60.00 
- Engine lifts - $160.00 - Transmission 
jack - $45.00. Write: M.C., P.O. Box 71, 
Posen MI 49776. 


INCREDIBLE MILEAGE ... wer, 
when Micro-Lon coats engine wit Tef- 
lon®. SIMPLE, single treatment. Guaran- 
teed. Only $9. 95 postpaid, National 
Energy, 186-F Seaside, Milford, CT 
06460. 


parts 


DRIVE IT LONGER... 
SAVE ON REPAIRS 
with a 
HAYDEN 
OIL — 
COOLER 
9 out of 10 transmission & engine fail- 
ures are caused by overheating. With 
a Hayden oil cooler you can stop over- 
heating - drive your car, van, camper, 


motorhome or motorcycle twice as 
long. Write for free booklet. 


GS HAYDEN 


TRANS-COOLER, INC. 
Dept. P8/1531 Pomona Rd., Corona, CA 91720 


3 AUTO TRAILERS & 
CAMPERS 


BUILD YOUR OWN RVI SAVE $ 
IT'S faster and easier than you t ink 
papt GLEN-L KITS . PLANS y 


i FY Sth H 
x MOTORHOME = PICKUP COVERS . 
CAMPING TRAILERS, Pictorial instruc- 
tions especially for amateurs assure 
facto results you'll be proud of. 
VAN CONVERSION PLANS 5. 00. Send 
$1.00 for illustrated details plus RV 
Kits/Equipment catalog. GLENM-L RV's, 
PLEER Rosecrans, Bellflower, CA 


* 


4 MO tek YCLES, 
BIC YCLES SUPPLIES 


Easy to Build PLANS 


Bos Bororoo Bonon 


hesppebrERBERÉ 
228558588358 


.* 
e 
= 


MINI VEHICLES PLANS 


Dept. A, 
Chazy, Ñ. Y. 12921 


| Welder & small lathe 


Fun 


MOTORIZE Bicycles — Plans! Elec- | 
tric $2.00 — Gasoline $2.00 — Both, 
3.00. Guaranteed, B 956 Spring- 


ale, Atlanta, GA 30306 


5 AVIATION 


, .AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies, Corvair, V-W Conver- 
sions, Removable  Airdrives, Catalog 
$2.00. Banks-Maxwell, Box 3301-G, Ft. 
Worth, TX 76105. 


BUILD — Fly — Your own Compact 


Jet Helicopter! Easy, Inesponsiye, De- 
tailed Plans, Drawings — $6.00. Heli- 
POLI Box 3053-A, Redondo Bench. 


JET ENGINES, Catalog $2. 00. News- 


letters $5.00/year. Doylejet, 310-C, 
Montclair, NJ 07042, 

AIRBOATS, — Airdrives, Hovegcrasi 
Plans, Propellers, Catalog, $2.0 


Sportacratt, Box 6979S, Moore, On 


AIRPLANE Complete PM Backyard 
Takeoffs, pendet. 350 FPM Climb. No 
License Require Info $5. M00. UFMP, 
416 Chesterfield Drive, Se EE, 
PA 19335. 


HANG GLIDING FLYING SKILLS— 
best text available, $6.20. General, 
motorized info, $3.00. Both, 358.00. 
Flight Resources Co-op, 25-8BPS Proc- 
tor Hill, Hollis, NH 03049. 


POWER JET 


Length—22" Max. Dian,—4214" 
Wt.—10 oz. Thruast—4 lb. 
Fuel-—;mnaoline 


Equipment needed— 


Send S.A.5.E. 
for data sheet 
(234 swing). 

Works on the resonance principle & has one 
moving part, a flat steel valve which is easily 
made & repla . No complicated compressor or 
turbine to machine. Drawings & complete step- 
by-step instructions to build & operate this unique 
engine. $4.95 ppd. Bill Atkins, Box S87, Dept. 
2A, Van Muys, CA. 91401. 


5A HOVERCRAFT 


NEOVA II VW Hovercraft Information 
$5. Neoteric, Terre Haute, IN 47804 


EXPRESS AIR RIDER; two mE 
Hovercraft outline plans, postpaid $3.00. 
Hover Centre, 14 ar Springs, Downs- 
view, Canada M3H 5L2 


HOVERCRAFT Flaca. All Sizes: 
Tested Designs, Catalog $1.00, Univer- 
aoa re Box 281, Cordova, IL 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered. Carries one man plus. 
Fites over land/snow/water, Complete 
plans and booklet, $6.95, Aero-Projects, 
ox 5118BPS, Clinton, NJ 08808. 


BARTLETT Flying ctor ge — Ultra- 


Light. Hovercraf Powered inar 
Lawn Mower Engine, Easy d Bulld. 
To Fly Complete Plans, feet 


5.00. Write: 
56S, Silverdale, WA 983 


6 ASTRONAUTICS 


ANTIGRAVITY Propulsion Device. 
Free LUN PME RDA, Box 873-N, Con- 
cord, NC 28025, 


CAN YOU THROW A 

BASEBALL 100 MPH? 
BALLISTIC pendulum accurately 
measures speed of baseballs, darts, ar- 
rows, bullets, and other flying objects. 
Build at home with common tools; no 
welding: no electronics, Send $4.00 for 
e ete e mang and instruction manual. 
eibert, pox ee Dept. 201, 


| RN PM ag NY 


ROCKET Books, Plans, Parts, Rocket 
EODEM Box 15346 PSF, Del City, 


. "TOP Secret” U.F.O. That Flies De- 
ceives Most Everyone. Plans $3.00. 
U.F.O. Co., 1132 Fenwick, Kelowna, 
B.C. Canada VIX-5E4. 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


EVINRUDE 1977 Bargains . all 
sizes . , $1.00 handling . . Scott- 
MeCulloch parts Electra Marine, 610 


Merrick Road, Lynbrook, NY 11563, 


BOAT PLANS . FRAME KITS . FULL 
SIZE PATTERNS! Huge HIS page cata- 
log! Sailboats - Powerboats - Inboards 
- Outboards - Jets - Cruisers - House- 
boats - Runabouts - Skiboats - Work- 
boats - Hydroplanes - Tunnels - Pon- 
toons - Sportfishing boats - 8’ to 49". 
Easy, proven methods especially for 
amateurs include ed Sale tg! A pictori- 
al instructions. BOATBUILDING SUP- 
PLIES - C-Flex - Airex - Glues - Fas- 
tenings - Fiberglass - Resin - Hardware 
- Rigging - Spars - Sails - Boat Trail- 
er Plans - "How-To" books. Send $1.00 
($2.00 Canada) for catalog plus Free 
‘Boatbuilding Supplies” brochure. Glen- 
, Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90706, 


CANOES—KAYAKS—KITS—Moulded 
fiberglass — canvas — plywood— 
world's largest line—35c literature— 
with boat builder's manual $1.00. 
CLARKCRAFT — 164 Aqualane—Ton- 
awanda—NY 14150, 


Pil sapien rni — MEME T mam- 
gla ass—epoxies—mat, etc. Fac es 
1.00 for literature—CLA RKC RAFT 
i681 Aqualane — Tonawanda — 


T CAROLINA DORY/SKIFF 1 


g 
(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air Mail 
$12.00. Free Plan "Gloucester Gull^ Row- 
ing Dory with 180 page Portfolio 48 Plans 
15/45 ft. Dories, Sharpies & Skiffs, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mail $7.00 
TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


BOATKITS . PLANS - PATTERNS - 
FRAMEPACS - World's largest cata- 
logues - 300 modern ''oneoiff'" amateur 
designs in fiberglass - plywood - steel - 
aluminum - tepbystep'" instructions 
- powerboats - inboard - outboard - jets 
- cruisers - sportsfishers - houseboats - 
hydroplanes - runabouts - sailboats - 
daysailers - trailersailers - motorsailers 
- multihulls - KAYAKS - canoes - supply 
catalogue - resin - fiberglass - C-flex - 
foams - Balsa - hardware - etc. Cata- 


logues $1.00 - LED Boatbuilders Guide 
$2.00. CLARK CRAFT . Aqualane- 
Tonawanda - New York 14150. 

9 ELECTRICAL 


SUPPLIES & EQUIPMENT 


DC POWER Units for Electroplating, 
Anodizing,  Electrowinning, Metal Re- 
covery from ore, General Applications. 
$10.00 brings you schematics and parts 
list to assemble units (single phase 
and 3 phase input; 10 amp - 3,000 amp 
DC output): Plating Solution Formulas, 
reclous Metal Recovery Book- 
lets; Anodizing Process Booklet list of 
Surplus Components at savin A to, dd o. 
All for $10.00 postpaid. 990-F 
Supply Avenue, Los Angeles “$0040. 


ELECTRIC VEHICLE, Beginner's Guide, 
$7.00, Information $1.50, Lasher, 10 
Scenery Hill, Chatham, NJ 07928 


17 DO-IT-YOURSELF 


ion generator. 
$10. Bo Details $1.00. Golden Enter- 
Hox 1282-PS, Glendale, AZ 


CORDWOOD Circular Saw and Log 
Te, cH Parts, Stove Kits. Catalogue 
Hardys, Box 142, Candia, 


Sere Complete Text- 
book, All Metals, Electroplate Metallic/ 
Nonmetallic Items, $7.00, Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


SAUSAGE Maker explains 227 page 
illustrated book. Home curing smoking, 
meats, fish, poultry, sausage. 110 rec- 
ipes, Cures, fate: Rutas equ pment. For 
information, Write: m .181-88 Mili- 
tary, Buffalo, NY 1420 


YOUR BEST GUIDE TO SOLAR, WIND, 


MAGAZINE, Dept. S, 
KS 67201, 


WORK LESS! Let this rugged cart car- 

your FIREWOOD. Plans $2.00. Phil- 
ibas: Route 1, Box 45-M, Hubbard Lake, 
MI 49747. 


THERMOSTAT lowers, raises temper- 
ature AUTOMATICALLY. Convert yours 
for under $10.00. Instructions $3.00. 
Controlls, 3129 South Dayton Court, 
Denver, CO 80231. 


CABINETMAKING Made Easy - "How 
To Make Formica Counter Tops." Two 
excellent guides let you build kitchen 
cabinets and counter tops like profes- 
sionals.  Extra-ordinary guides bring 
master craftsmen's shortcut methods. 
Satisfaction guaranteed, Write: Japs, 
i29 Seventh North, Hopkins, MN 


REPAIR COLOR TV'S . . Anyone 
can .. , Information Free, Publications, 
Box 235T, Brea, CA 92021. 


SAVE buckets of money! Eliminate 
basement problems forever! Free details. 
EVANS, Box 662-S, Elyria, OH 44035 


MANY New Things Catalog. S.A. S.E. 
Hapneccsns, 2350 W-4T7-A, Denver, CO 


SOLAR, WIND CATALOG with com- 
plete plans, books and parts available. 


Send $1.00 to: Scientific Energy, Box 

48, 11 Renuad Avenue, Dover, NH 
0. 

SOLAR Heater, simple, easily built. 


Send $2.50 for plan, Box 516, Daisy, 
TN 373195. 


DISPOSABLE BUTANE LIGHTERS 

ARE REFILLABLE, Easy, illustrated 
instructions. Send stamped, self-ad- 
dressed envelope and $1.00 to: Tech- 
nical Specialties, 303 South Solomon, 
New Orleans, LA 70119, 


TELEPHONES Unlimited, Equipment, 
Supplies. wo ui 50c. Box 1147A, San 
Diego, CA 9 


BUILD your own sofa, loveseat, 
chair—tfree brochure. Keller Furniture 
Co., 12710 Pacific Hwy. S.W., Tacoma, 
WA 98499. 


SWIMMING Pool Solar Heater, plans- 
$3.00, Box 1741, Fond Du Lac, WI 
54935. 


FREE Garage HEAT, Burn used motor 


oil. BUILD 55 gallon drum furnace, 
10,000 BTU'S. Detailed instructions, 
drawings. $4.00. Idea Shoppe, Depart- 


ment 28PS, 7425 Geauga Street, Solon, 
OH 44131. : 

UNIQUE step-stool mini workbench! 
Plans $2.50. Lakeview Enterprises, Dept, 
1A2, 110 West 9th Street, Duluth, MN 
55806. 


CURE Smokey fireplaces yourself, 
Easy, time-tested methods, S.A.S.E, to 
Box 404, Harrison, NY 10528. 


SSS — — o—Ó— 


NEWLY DEVELOPED. World's smallest 
self contained light. YOU think of its 
many uses, Batteries included, postpaid. 
$3.00 to: Candela, P.O, Box 6275, 
Rochester, MN 55901. 


LOG Splitter. Easy to build your own 
using standard hydraulic components 
and steel shapes. Drawings and materials 
list $5.00, Bond Hydraulics, 2238 
Devonshire, Grand Rapids, MI 49505. 


REDWOOD PLANTER PLANS, 12 de- 
signs, each with many size variations. 
$1.25 tə  "Planters", Box 3875. 
Orange, CA 92665. 


,. DELUXE Safe, fantastic savings, easy 
installation, flacr or wall. Contact H&E 
Enterprises, 1678 W. Broadway, Suite 
203, Anaheim, CA 2392802, 714-533- 
6034. 

NEW! SIMPLIFIED “HOW TO" book- 
let explains soldering and repair of cop- 
per piping! Send £3.00.  Sutton's 
Jobbing, Dept. A-2, 41 Park Street, 
Saratoga Springs, NY 12866. 


WIND GENERATORS 


4 & 20 KW, Parts for Jacobs 
Info Packet $2.00 
Paul Biorn 


DAKOTA WIND AND SUN, LTD. 
Box 1781, Aberdeen, SD 57401 


ALTERNATIVE 
SOURCES OF 
ENERGY 

MAGAZINE. 


Projects, 
plans 
practical 
ideas 


WATER/ 
METHANE. 
Free 


Sample Copy 
$1.0 chure. 


Bro 
ASE, DEPT. P, Milaca, MN 56353 


Country Living Needs 


Coffee Mills, Kraut Cutters, Oil Lamps, Oak 

| Kegs, Churns, Copper Kettles, Wash Pots, 
Wood Stoves, Harnesses, Windmills, Plows, 
Pumps, Cider Presses, Canning Supplies, 
Hardware, & much more! All New Goods. 
255 page Illustrated Catalogue $3. 00, 
CUMBERLAND GENERAL STORE 

| Dept. PD Rt. 3 Crossville, TN 385558 


HAIR SNARE #100 


Saves on plumbers’ bills, 
and use of — dungerous 
chemicals. Self-seuling, 
flexible, fits any sink, 
tub, shower, or laundry 
drain, Fits pop-up drains. 
lenses, fool, and rings 


hair. contact 


Stops 
from golng down the drain. Suves unnecessary 


aggravation: £1.95 Postpaid. 


DRIP STOPPER #31 


Why call the plumber or 
buy a new fuucet?? Rit pro- 
vides a stem assembly that 
includes « durable cycoluc 
Guide Cone for repairing 
faucets that don't have cup 
nuts. Kit also includes self- 
forming parking, diferent 
size cutters, screws, and 
washers. Long stem permita 
repairing of tub and shower 
faucets. $4.50 Postpaid. In- 
structions Included. Fl. reai- 
dents add loral sales tax, 
Money buck guuruntee, 


C. GROLZ, Dept. P502 


G. 
1914 Beechwood Dr., 33580 


Holiday, Fl. 


SAVE i 
$50 METAL PARTS KITS AT 

H TO FACTORY DISCOUNT PRICES 
: $500 6 18-in. BANDSAW 

i]. — 9 |2-in. BANDSAW 

e l!0-in. TILT/ARBOR SAW 
e 9-in. TILT/TABLE SAW 
® SPINDLE SHAPER 


e COMB. DRILL PRESS ER EHE 
e G-in. BELT SANDER 


PLANS with $350 —— 
FULL-SIZE 73 plan 


PATTERNS Deductible 


KITS FROM $31.99 TO $115.99 
Featured in Popular Science, | llus- 


Salis- 


Mechanix 
trated. Sold for 32 years. 74,000 in use. 
faction guaranteed. Send $3.00 each for plans 


(1st cl. postage prepaid) stating tools wanted, 
Catalog included. Or, send 50g for Catalog! 
GILLIOM MFG., INC. 
"ept. PS-2, St. Charles, Mo. 63301 


a 


* - LASERS UNLIMITED 


e CONSTRUCTION PLANS — with 
parts sources 


40 Watt CW COs Laser ........ $8.00 
100 KW Nitrogen UV Laser .... 6.00 
Helium Neon Gas Laser ....... 6.00 
Solid State Laser Rifle ........ 6.00 
Solid State Laser Fiskars uve 6.00 
Dye Laser .......... ac Rr Ec 6.00 
Pocket Laser ccc ee sce cree Rn 5.00 
e COMPLETE ITEMIZED LIST of all 


laser companies with addresses, phone 
numbers and available ai e 


UL eee eee ere aries . 
* LIST OF BOOKS, REFERENCE ATA 
AND GOVERNMENT INFORMATION 


on latest laser developments — auto- 
matic updating available ....... $4.00 


LASERS UNLIMITED 
BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


AUDIO AMPLIFIER CONVERTER: 
Converts any radio, television, tape 
player, sound system, stationary or 
portable, into HIGH POWER AMPLI- 
FIER. Example: Standard car radio 
can be heard two blocks away. Use 
as guitar amplifier, voice music mix- 
er, P.A. system; home parties, office, 
warehouse, car, boat, etc. Illustrated 
Plans and Specifications: $5.00, or 
Complete Kit: $18.00. Sheldon Indus- 
tries, Dept. 328, Box 55-7507, Miami, 
FL 3315 


mm ae Mere ey 


FROM THE WIND! 
NEW? 


LOW-PROFILE WINDMILL 


20 tt. dla. Vertical Anis Design develapé up ta 
900 WATTS of FREE iitvolt Electricity. 

NEW INYEHTIOM uses high terque, low 
armi, with hinged flaps [a mew principis], te 
| create the worlds only PRACTICAL wind geü— 

erator. Bullt from plans. 


INFORMATION: $1.00: VIP ENTERPRISES : 
PLANS: $ 25.06 n F.O. BOX 17011 E 
s SALT LAKE CITT, UTAH S4117 gf} 


CONVERT TV TO | 
6 FT. WIDE SCREEN! 


Easy Do-It-Yourself Kit | 
Project a giant 5'x6' picture onto wall or 
screen. B&W/Color. Kit contains detail- 
ed Plans, Inst, and Precision Lens System. 

Only $15.95 ppd., or write for 
Guaran- Fred illustrated details. 
TERNA TheMacrocoma Co., Dept. BE 

: Washington Crossing, PA 18977 

DRAIN « IRRIGATE 
CIRCULATE * SPRAY 
Heavy-duty rustproof ball- 


bearing purnp. Stainless 
shaft.1 HP 1200GPH 60' high hisss 

or 3000 GPH 25'well. 5200 GPH max. 144" 
l"out.Beltordirect drive.Use 44 HP or pata 
Money back guarantee. P'pd cash with order $19.95 


LABAWCO Box 35,BelleMead,N.J. 08502 


SECRETS! 


ALTERNATOR SECRETS! 


How to generate 3 kilowatts 110 volts from 
auto alternator! Build portable power plant— 
charge batteries, weld, run power tools, lights! 
Get 110 volt AC for transformer devices (not 
motors}! Secrets for windmill use! Build a 
custom solid-state regulator! More! Packed 
with diagrams! Brand new manual $4.00 post- 
paid — Guaranteed! 


Run THREE-PHA/E Motors 
on SINGLE-PHAJE ! — 


Three reliable methods—Capaci- 
ive, Autoformer, & Dynamic! Ne 
No motor rewinding! Manual 
ir three-phase and motor . 
theory & capacitor values! New : 
illustrated edition! Only $3.00 Guarantead! 


FREE HEAT! AT! 


Build the unusual vertical axis | 
Savonius rotor electric wind- 
mill! Get up to 5000 watts of 
free heat! Or charge batteries! 
Low cost. Use plywood and 
auto alternator! New manual 
shows you how to design 
rotor, drive train, & wiring. 
Equations, diagrams, and 
photos af actual unit being 
built! Includes reprint of ~ 

patent and two technical articles meni 
engineer and by inventor! New manual jam- 
packed with information! $5.00 Guaranteed! 


FREE INFORMATION! WRITE! 


AND! Books on how to: run a lathe, heat with 
wood, build wood stoves, windmills, electric 
cars, blacksmith forge; motor books and more! 
Visa/Mastercharge: Send numbers & signature 


Lindsay, Box 12-S2, Bradley IL 60915 
LÁ — — mel 


= 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de 
vices, super sensitive directional mikes, lo 
and high powered lasers, micro-mini- voice 

i 


ters, ultra sonic devices, super high 
voltage generators, intrusion and sensing de- 


vices, scientific personal protection items, 


and many other hard to find products. Send 
iy .00 for catalog: SCIENTIFIC SYSTEMS INC. 
co oe m i" Amherst Prof. Bidg., Amhers 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cost, specifications, on all 


alternate sources of energy . Plus 
Booklet of Plans available for do-it- 
yourselfers. — $3.00 

Energy Service 

51 Maple St., Wilton, N.H. 03086 


MEL MN EN D E m —— ——— —Y)£——Ó—"——Ái 


SUN-TRACKING SENSORS 


Do you have a solar collector or device that 
needs to be pointed at the sun during the 
daylight hours? Sun-Track systems are a 
family of active solar tracking sensors 
requiring 12-15VDC that provide control 
signals to a reversible drive motor. Models 
available for all types of collectors 
including point focusing. From $50. Send 
25€ for catalog ENERGY APPLICATIONS. 
ROUTE 5, BOX 383A, RUTHERFORDTON, 
NC 28139 (704) 287-2195. 


12 HOME CRAFTSMAN 


REFINISH, Restore Furniture. Pro- 
fessional Booklet Tells You How. $1.00. 
Winterhaus Antiques, Box 158, Oak 


Lawn, IL 60454. u 


1600 CATALOGS listed And described. 
Sources for everything imaginable. 
53.00. MASTERLOG, Box 24413E, Oak- 
land, CA 94623. 


BUILD Spring Action Rocking Horse. 
Plan $4.00 nwood Toys, Box 1406, 
Minnetonka, MN 55343. 


CATALOG  FULL- SIZE FURNITURE 
PLANS — $1.00. Refunded with first 
order. Traditional, Early American, over 
150! Furniture Designs, 1425 Sherman, 
Dept. CS-78, Evanston, IL 60201. 


WOOD — Domestic and Imported 
Hardwoods, 4000 items! Clock, musical 
instrument kits. Tools , discount 
prices, Hard-to-find hardware, 152 page 
catalog 50c. Craftsman, Dept. BXxX-2 
2729 Mary, Chicago, IL ‘60608, 


JOIN wood, glass metal, 
leather, virtually anything with REVO- 
LUTIONARY  MINIMATIC. Free litera- 
ACT Tabul 1247 Rand, Des Plaines, IL 


plastic, 


“GETTING Started in Stained Glass" 
20c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


| WHOLESALEI 


— Fine! 3-D Sight Magnifiers - 
 ENLARGES CLOSE WORK Un j 
SMALL PRINT! 


PS, Hudsonville, MI 49426. 


NEW Woodkits Catalog. Clocks, full 
size furniture plans, ship - p me models, 
books, furniture, craft 8. items, 
25c. Carter Woodkit, Box 156H, Bridge- 
water, CT 06752. 


HOME WORKSHOP PROJECTS, Plans 
and material list. Planter box, send 
$1.00, Custom Woodcraft, RD 1, Box 
91-F, Dingmans Ferry, PA 18328, 


Full-Size FURNITURE PLAN 


Fe. wth Century PINE CRADLE 
: [-—— F^ Authentic 18th century design 
| f All joints hand-pegged like th 
original 36" long, Sgi” high 
Perfect for fireplace wood, mag 
azines. Baby, too! A wood 
worker's delight. Plan #120. 
only $5.00. 


FURNITURE DESIGNS, Dept. SP18 
1425 Sherman Avenue, Evanston, Ill. 60201 


CATA LOG 
150 diff. full- sire 
prol. plans— $1.00 
refunded with Tai order, 


FURNITURE - BIG SAVINGS! 


Handsome, rugged, for den, living, recreation 
rooms, easily wilt, common tools & mate- 


rials. Complete blueprints, ROCKER, loveseat, | 
stool, 


table, bookcase, $2.50/ea., ALL 5/ 

$9. 50 + $1.50 postage/handling, uaranteed, 

great GIFT for the handyman, 3 wk. del.,| 

send check or money order (no C.O.D.'5):| 
ndy, Inc., Dept. 

P.O. Box 5133, Reno, NV 89503 


“OUR FOUNDRYETTE” BLAST FURNACE x 
i SINCE 1935 
Hobbyists, Schools, Inve- 
tors, etc. Make your own 
castings of any metal from 
cast iron, dowm to lead 
and zine. Available in sizes 
from 11% to 285 lbs. RED 
BRASS. Complete units 
furnished with all sized, 
Send 256 for circular. 


KANSAS CITY SPECIALTIES CO., INC. 


Dept. PS2, P.O. Box 193, Middleton, 
Wisconsin 53562 


- gi 


UP TO 3 TIMES 


See clearer, Work aner, 
more accurately with [ess | 
eye strain, lets fatleue 


and tension with HEAD 
BAND MAGHIFIER. 
Wear like glasses, theyll 
Magnify up to 3r ani 
leave lands free ti werk. 
Praluces a d-dimensional effect, where detail 
appeara lo star out. CLOSE WORK, REPA IRS, 
SEWING. HOBBIES, ete. Keurdy, leh: ‘us elit. 
justa to all sizes. With or without glassed. ne, ah nas 
prismatie polished lenses, Only $2.03 + 30e for Post. 
and Hdlg. PPD. i2 for $5.50, 3 for $3.001 WORTH 
MUCH MORE! MUNEY BACK GUARANTEE. 

Mu Find Products Dept. HTB8S 

12 warren sida dta aa New York, N.Y. 10007 


'REI 


VENEERING 
CATALOG 


j varieties world's 

| wa pre-joined 

checkerboarda, broad cha 

| wood band & art inlays. Tilus- 
trated in full color — at rea- ; 

| sonable prices, Learn how to — 
beautifully veneered furniture, 

| exotic veneers simply, instantly, Catalog 
shows simplified conta’ 4 cement meth 

| that you learn fast. for free cat- 
al now! MORGAN, t4 POZKS2 

| 91 B1 5 E. D. My. St., Le Louisv vii le, 1 Ky. A0204 d— 


12A FOR THE HOME 


AMAZING wood heater - Butomat 
forced air - heats entire home - 2 mode 
from $249.00 - Write Box 3, Rocktg 


IL 61072. ! 
13 TOOLS & 
MACHINERY. 


SMALL FOUNDRY Fi nage. Suppl 
Free Literature, Pyramid P roducts, De 
M, 3736 South 7th Avenue, Phoe 
AZ 85041. 

NAME TOOLS BEL 
Many Closeouts, x 
runs! Unbelievable Offers! Catalog $2 
irefundablei, Herrema Tools, Box 1 


BRAND 


STAINLESS STEEL 4c rews. nul 
washers. Sizes #0 to 2" Diameter, Fr 
10 page, Illustrated Price List, Fasteni 
Products, Box #151B, Cheltenham. 


19012. OEE 
LATHES — Unimat, Maximat, She 
line, Metals — Micrometers, Catal 


$1.00. Campbell, 1424 Barclay, 
field. OH 45505. 


1600 CATALOGS listed and describe 
Sources for everything imaginab 
$3.00 MASTERLOG, Box 24413D, Oa 
land, CA 94623. 


METAL Lathe Tooling, 00, Mf “Milling Cea 
ters: Catalog $1.00 lling, Box 7 
C Jedar Rapids, IA 5240 


BANDSAW Aa Any Size. E 
Catalog. Bandsaws, 8921hy49, Sono 
CA 55370, 


4" METAL Cutting Lathe $62. 


Sprin| 


Taig. 15048 Proctor, Industry, 

91746. A 
WOODCARVERS SE 3056 Exc 

sior Blvd. Minneap 554 


Catalog—$1.00. s with Tool 
ening book—52.50 


“Sha 


| 


des Precision Measuring eco 


Catalo G&G Tools, P. O. 
574, TU CA 94947. 

SOCKET SET $49.50 value, onl 
13.95, Unconditionally guaranteed. 


ontinental E P ear set, SAE and 
Morrie: b 5 4" drive with ratchet, 

of and nt. Michigan residents 
add ix sales tax. Complete catalog 
1.00. Aspen Tools, Inc. P.O. Box 
768, Grand Rapids, MI 49501. 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
pawar plant. Plans $3.00. R. Schmauss, 
28 E. Cass St.. Tampa, FL 33602. 


715A ENERGY SAVING 


TURHOFAN (U/L). Convert 12'' wind 
turbine into Automatic Power Roof 
Ventilator. Increase efficiency 500%. 
Save 14 airconditioning bill. Install 30 
minutes. One year unlimited warrant 
$29.95 postpaid. Turbofan, Box 59 
Washington, LA 705889, 


UMDERGROUND HOMES. The energy 
efficient, low maintenance, home of 
the future. Building tips, different plans 
advantages and disadvantages. Send 
$5.00 to: Underground Homes, P.O. Box 
1346-8, Portsmouth, OH 45662, 


SAVE up to 50% on your light bills. 
Convert incondesent fixtures with fluo- 
rescent lamp converter, Get the facts 
$1.00. The Village House, Lake Ave, 
Box S aii. D-S2, New London, NH 


SAVINGS to 30 percent on fuel oil 


bills, Send #10 S.A.S.E. Scheitel, 
Hampshire S., St, Louis Park, 
55426. 


THERMOGRAMMER. $10 of stan- 
dard hardware and you can easily pro- 
gram your thermostat for 20% savings. 
Plans $3.00. Fanon Designs Inc., 
13162, Atlanta, GA 30324, 


. RECLAIM 100% of wasted clothes 

dryer heat. Dryer Miser $10.50 

eee Inc., 551 Sherman, Hamden, CT 
214. 


ELIMINATE - window loss, Quadruple 
glaze, Easy, clear, inside inserts, Plans 
$3.00, kit $14.95 P.P., GEI, Box 87, So. 
Walpole, MA 02056 


EASILY, cheaply davuia your stove's 
heat output. Plans $3.00, P.O. Box 411, 
Farmville, VA 23901. 


AUTOMATIC STACK DAMPER and 
FUELMISER reclaims chimney heat, 
Thermostat. 28,000 BTU. Great for wood 
stoves. Dealership available. Hiestand 
Distributors, 1830 S. State St., East 
Petersburg, PA 17520. 


2905 
MN 


—KEEP INFORMED = 
Products and now dē 
walopmenis in energy 
consarvation. ENERGY 
MARKET—A monthly 
publication for Rome 
owners,  do-it-yoursell- 
edra and businessmen. 
$11z12 monthly issumss 
+ Free Mall Order Cat- 
alog. Send tà: 
CONSERVATION 
CONSUMER, ING. 
1887 GRAND AVENUE. 
SUITE 302-P 


ST. PAUL, MN 55105 


ENERGY SAVING PLANS: 


Vertical Windmill Fireplace 

Electric Car Log Splitter 

Home Power Plant Solar Heat 

Electric Bicycle Water Wheel 

Electric Bike Burn Waste Oil In Home 
Dil Burner 


$3.00 each — $10.00 any 4 plans — $15.00 all 
plans or just send 9'/5"x4Tt5" addressed, stamped 
envelope for free info. about plans to: 
koi grita ASSOCIATES 
4 Berryville Pike, 
Summit Point, W. Va. 25446 
All plans guaranteed, or your money back 


158 ALTERNATE 
ENERGY 


ROGEN — Make your own fuel. 
Electrolyzer Construction Plans, $10.00. 
L. Spicer, Lineville, IA 50147. 


SOLAR COMPONENTS — Collectors, 
tanks, controls, glázing——catalog. $3. 00. 
Solar Products, ox 195, Deer Park, NY 


SELF powered Solar Control Kit with 
timer operated pump for water heating. 
Free information, Sunsource of Arizona, 
P.O. Box 27308, Phoenix, AZ 85061, 


SOLPLAN-1 - Learn how your new 
home can use solar energy. 17 plans, 
worksheets, more. $2.25. Solplan-1, 
Box 86627, North- Vancouver, B.C. 
Canada YTL 4L32. 

FREE ENERGY! Make Hydro en fuel, 
Convert your home, automobile. Plans 


and instructions. $10.00. RDA, Box 573, 
Concord, NC 28025, 


SOLAR Heat Bible BTU per sq. ft. - 
Collector Temperatures - Design & Build 
Your Own. Send $5.95: Johnson Enter- 
prises, Box 5326, Baltimore, MD 21209. 


INVENTOR 
SOLAR Heated Home Owners, would 
like to talk to you. Will give compensa- 
tion for your information, Contact: Mrs. 
poles Between 10-12 at 212-674- 


* 


Box | 


INVENTOR or Manufacturers on hot 
water heater Solar Ener units & heat 
conservation. $500,00 available for 

romotion of product. Contact Mrs. 
ummer, out-of-town: 800-221-4106 or 
NYC: 212-674-6210. 


MASCOT Wood — Burning hot water 
boiler. Meets ASME codes, Dealership 
available, Hiestand Distributors, 1830 
S, State St., East Petersburg, PA 17520. 


FIREPLACE OWNERS: Fireplace im- 
pravemonti make your fire more efficient 


and ENTIRE home warmer. Details 
4.00. LaMar Enterprises, Box 306, 
Dyer, IN 4631 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKSTORES, Dept. PS-10, 4525 
Comber Ave., Encino, CA 91316. 


SOLAR WINDOW SHADE 
Make or Reflect heat through East, South 
and West Windows. Works like ordinary window | 
shade. Fits standard 38 inch window frames. 
Instructions, Brackets, and Pulls included. 
| Quality Materials $19.95 plus $2.00 postage. 


SUNWISE PRODUCTS, MacBrud Co 
P. O. Box 431104, Miami, FL 331 


SEND FOR YOUR 


FREE COPY 


y Y 
are 
SOLAR ENERGY DIGEST 


Monthly newsletter covering all facets of the 
fast-growing solar energy field, since 1973. 


SOLAR ENERGY DIGEST 
P.O. Box 17776, San Diego, Calif. 92117 


SOLAR ENERGY 
GENERAL AND TECHNICAL BOOKS, 
HOUSE AND GREENHOUSE PLANS, 


SYSTEM DESIGN MANUALS, AND GUA | 


LITY TEACHING AIDS. LARGE SELECTION AVAIL" 
ABLE FROM REPUTABLE CONSULTING FIRM. 
MANY AT DISCOUNTS. CATALOG: $1.00. FROM 
Solar Resources, 

3112 Mt. Vernon St., Boston MA 02129 


| 17 BURGLAR/FIRE ALARMS 


QUALITY Burglar/Fire Alarm Ey 
ment, Catalog 50c. Steffens, Box 6 
Cranford, NJ O7TO16. 


ELIMINATE VEHICULAR TRESPASS 
ON WOODLAND ROADS, Protect 
second home, and/or equipment 
vandals, burglars, Installation 
$59.00 up. Write for folder: 
GUARD Systems, Ince., 42-8 Alco Place. 
Baltimore. MD 21227. 


BURGLAR Alarms. Install you own, 
Free details. Le-Mac Enterprises, Dept. 
B4, Box 2049, Gallup, NM 87301. 


i GEH ULM. moo cV 


PROFESSIONAL Burglar - Fire Alarm 
ENG min at Discount Prices, Catalog 

00 Emel Electronics, Box 146-DL, 
Shereld. MA 01257. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHERS, twenty accessories 
you can make, $2. 0D. Free star filter. 
wit 10, Box 190, Harrisonburg, 


19 MOTION PICTURES 
5.000 8-16MM 


FREE Catalogues. 


Films. International-S Films, Greenvale, 
NY 11548. 
SUPER B8 . VIDEOCASSETTE- 16MM 


Box Chester, CT 06412, 


(203) 526- 9515. 


South Bend, IN 
194A COLOR SUE 


TRAVEL colorslides Worldwide catalog 
50c. GAF, 7T427-S Washburn, Minne- 
apolis, MN 55423. 


SPACE VIEW OF YOUR CITY. Send 
$1.00 with city, county, state to PRI, 
Box ZZ, Arcata, CA 95521. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LOOMI Save TÜc on Money Savin 
Offer! Kodacolor rolls developed wit 
Jumbo Prints - 12 Exposures $1.55, 20 
Exposures $2.55 (All Shipped Postpaid 
- No Limit!) Big supply discounts. En- 
close advertisement. Wisconsin Film, 
Dept. O, LaCrosse, WI 54601. 


| Bargains! Catalo 


21 HOBBIES & 


COLLECTIONS 


COLLECT Military Medals. List 50c. 
Vernon, Box 387PS, Baldwin, NY 11510. 


FREE—Craft/hobby catalog  (regu- 
larly $2.00) —9,266 items: Model cars, 
ships, trains, planes, tools, caning: arts 
and crafts. HOLIDAY CRAFT, Box 157- 
82. Tenafly, NJ 07670. Send 50c mail- 
ing /handing, 


FREEI Official US Military Medals 
awarded vou or ancestors. Write: regnis; 
Box 1550PS, Springfield, VA 22151 


BEER can display shelves - full size 
plans $2.50. Griffin Co, Box 12494, 
R.T.P.. NC 27709. 


Send $1.00 
For 64 Page Catalog 
P.0. Box 307-PS 
Round Lake, Illinois 60073 
WEATHER 
FORECASTING 


WEATHER MAP RECORDERS: Copy 
Satellite Photographs.  National-Local 
Weather Maps. Learn How! $1.00 At- 
lantic Sales. 3730 Nautilus, Brooklyn, 
NY 11224. (212) 3732- 034 9. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 

INDIAN and Eskimo, relics, list free. 

Arrowheads. $5.00 dozen. Folsom 

$10.00 each, C. Secrist, Deerfield, MO 

64741, 

25 FORMULAS, PLANS, 

ETC. 


5000 MONE YMAKING Formulas - 
/Manufacturing Secrets 


21A 


$1.00 i(Refundal je): WAG, Box 1893, 

Brookfield, WI 53005. 

26 SCIENCE & 
CHEMISTRY 


NEW PERIODIC TABLE. Atomic Phys- 
ics Breakthrough Now Reveals Precise 
Atomic Models of Each Element, Strik 
ing Wall Chart $3.00, Circlon, 295 500 
Greenriver Gorge, Enumclaw, WA 08022. 


NEW Greatly expanded 1978 catalog 


listing thousands of chemicals, glass- 
ware and lab equipment. Send 1 dollar 
to: Merrell Scientific, 1665 Buffalo 


Road, Rochester, NY 14624. 


CHEMICALS — Apparatus, Apparatus, Biological 
Scientific Supplies. Catalogue —- 50¢. 
Hagenow Laboratories, 507 Huron, 
Manitowoc, WI 54220. 


MICROFILM confidential messages 
same as CIA. Microdot reductions. 
Equipment, service $2.00. Scott Labora- 


tories, Box 917, , Ringgold, GA 30736. 


**LASER & SCIENCE PLANS** 


LASER WARS SABER . $5.00 
FIVE LASER PLANS - 38.00 
WELDING-BURNING LASER - $9.00 


uLASERAMA" E LASER SHOW - $19.00 

“WILD IDEAS" Catalog - $2.00. 50- 
laser, PS278, Box 1005, Claremont, CA 
917 11. 


LABORATORY Supplies — Discount- 
ed Prices! Catalog—50c. arr Scien- 
tific, 916 Madison Street, Manitowoc, 


WI 54220. 


LASER OR PHASER PISTOL — Complete 
— y ians for Build- 
—$2.50 each. 
ix 

IBLE FORCE 
ERE — $1.75, 


: N MAN RO- 
BOT — $2.00, FLYING SAUCERS & “UFOs” 
$2.95. lon Aeronautical Lift estan E 
$5. High Power CO2 Laser $4.95. Catalogue 
of a 150 Science Projects — /5¢. 
JACK FORD SCIENCE PROJECTS 
P. 0. Drawer 948, Duluth, GA 30136 


|| [AMAZING ELECTRONIC | 
"um. PRODUCTS 2 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS -GIANT TESLA - 5 - 
TUNWAND - TV DISRUPTER -ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


| DPARTS SERVICE. INFORMATION limited 


CATALOG$] POX ate LORD IENFIRY DRIVE AMHERST, N.M. 03031 
27 PLASTICS 
^ CASTOLITE pours like water, hardens 


like glass without heat. Crystal clear, 
colors, Embed flowers, seashells memen- 
tos, anything. Make fine gifts. Reproduce 
your designs with flexible molds any 
shape, size. Profitable. Illustrated Manual 
Catalog $1.00 CASTOLITE, Dept, TEB / 
PS, Box 391, Woodstock, IL 60098. 


| ness Log Homes, 


| 28 DRAFTING SUPPLIES 


NEW 212-page ALVIN catalog containing 
thousands of products, tools, instru- 
ments and supplies for the Graphic Arts. 
Hundreds of time saving METRIC draw- 
ing aids. FREE drawing template with 
Send $1.00 to 


your catalog request. 
cover cost of mailing. Deduct from first 


order. 
ALVIN MFG. CO. 
P. O. Box 188, Windsor, CT 06095 


LOG CABIN & 
HOME BUILDING 


LOG CABIN BUILDING Instructions. 
304 pages , . , illustrated! Satisfaction 
guaranteed. $6.95 postpaid. Gl enn Smith 
Enterprises, Box 1513, Dept. 2, Akron, 
OH 44309. 


BUILD a beautiful log home! Kits 
from $3900, Brochure $3.50, Dealer- 
ship information package $5.00. Wilder- 
RR 2, PS-2C, Plym- 


29 


outh, WI 53073. 


"HOW TO BUILD A LOWCOST HOUSE 
OF STONE." Illustrated manual $3 | 
(Guaranteed), Stonehouse, B567, Sweet, 
ID LL 


UILD Log Cabin rustic furniture, | 


fireplace! Complete manual $3. 
‘A’ Frame plans $2.00 , . , Guaran- 
teed, Bilder, 956 Springdale,' Atlanta, 


GA 30306. ist 
30A PLANTS 


INSECTIVOROUS, Woodland Terrarium 
Plants. Catalog 25c. Peter Pauls Nurs- 
ery, Canandaigua, NY 14424. 


37 NURSERY SUPPLIES 


GROW Ginseng, Verv Profitable, Have 
seeds, roots. Goldsenal. Full Information, 
G. Collins, Viola, IA 52350. 


32 REAL ESTATE 
— "CAMADIAN Country Properties," 
Our 62nd Year, Catalogue-3 Issues 


$1.00. Tax Sale Service, Suite 404-PS, 
85 Bloor Street East, Toronto, Ontario, 
Maw 1B5. 


FREE CATALOGI ( Covering 15 
Tvpes Property! Photos! 
SAFE-BUY Real Estate Agency, Inc., 
Box 589-PS, Little Rock, AR 72203. 


OWN CANADIAN LAND FROM 
AM ACRE. Properties across Cana 
ayments. Cottages, hunting, 
nvestment, Free Catalogue, 
Estate Land, Dept. 22C, 286 Lawrence 
Ave. W., Toronto, Canada MB5M 3AB. 


CALIFORNIA Acreage / Lots, $20. 00 
down, $20.00 monthly, Eox 35291, Los 
Angeles 80035, 


BIG ... FREE... -CATALOGI eae 
2,500 Tep Values Coast to Coast! UNIT- 
ED FARM AGENCY, 612-PS West 47th 
Kansas City, MO 64112. 


FREEI Big |. SPRING Edition! Over 
2,400 properties described, pictured'— 
Land, Farms, Homes, Businesses——Fec- 
reation, Petirement Buys! Selected best 
thruout the U.S.! Over 700 Offices, 43 
states All Across America. Mailed FREE 
from the World’s Larrest! STR’ UT 
REALTY, lnc., . Dearborn, Dept. 
5810, Chicago, IL 60603. 


a 


b an. 
P.O. Box 176, Dept. 
PS18, Elkins, WV 26241. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


TRAPPERS: Send 25c for our catalog 
of famous trapping supplies, E. J. 
Dailey's, P.O. Box 38K. Union Hill NY 
14563 

^ LIGHTWEIGHT compact gear r for the 
self-propelled outdoorsman, Free cata- 
log, Moor & Mountain, D34, Andover, 
MA 01810. 


vert Yours, 
Q.M. Engineering, 280 
Kent, WA 98031. 

Model 
K-31 


$14. 00 Postage i 
37 118th S.E. 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin. 
slim & ultra smart, this knife is of 
top quality drop forged steel for 
durability. Only 234" when closed. 
$2.75 plus 25c post. & hdlg. 

WESTBURY SALES CO., Depi. K-2-P5 
P.O. Box 434, Westbury, N.Y. 17590 


34 CAMPING 


EQUIPMENT & TENTS 


CAMPING Eque Tremendous Se- 
lection, Free Campmor, Box 
407-P. Bogota. NJ 0 603, 


35 AQUARIUM SUPPLIES 
Live Sea Horses ^dükiuw 


Includes 6 adults and up to 30 ponies from preg- 
nant male, marine salt, food, sea horse tree, sea 
shells, coral, silica sand, live snail, live plant 
and instructions. $6.98 

BEGINNERS KIT: 4 adults and up to 30 ponies 
from pregnant male, salt, food, snail, plam and 4 
instructions, $3.98 

DELUXE AQUARIUM and all above 4 
accessories with SN and up to 60 ponies 4 
from 2 pregnant mal 1.95. 

AI kis sent poetpaid. Vis Air Mal Live Delivery Guaramted. 

Sen Horses, Inc. Dept. PS 23, Bex 2094, Coral Gables, Fia, 3114 
a—parqcaTUAM eS m Up Ur EI EY 


39 EARTHWORMS, 
CRICKETS, FROGS 


_ FREE Literature — We Teach You To 
Raise, Sell Fishworms. Crickets, 12- 
inch African Worms, Carter Farm-12, 
Plains, GA 31780. 


EARN Bonny raising fishworms! Back- 
yard, gara basement, Free instruc- 
tions, start 5 market facts! Oakhaven- 
121. Cedar Hill, TX 75104. . — —— 

^ $25. YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 45c 
amp tor Raising Instructions. Full 
Detai Special Today! 5,000 Hybrid 
Redworms 516.95 Pos pee Georgia 
Ranch, Dawson, GA 3174 

^ REDWORMS Bedrun 5, 000 - : $15.00. 00; 
20,000 - $45.00 postage paid. Raising 
instructions. Brazos Worm Farms, Box 
4185-PS, Waco, TX 76705. 


40 HUNTING & FISHING 
INFORMATION 
FISHERMEN: Catch more fish, Get 
Mepps 1978 Fisherman's Guide, Loaded: 


Pictures, how-to, new Mepps, Send 25c 
ml ind Inc., Box PS, Antigo, WI 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 

FREE Catalogue! Thousands war sur- 
i optical bargains. Lenaen, Prisms, 


6510. Mei Binoculars, etc snersrs, 
2 Merrick Road, Lynbrook. 


"tur erue ee uying suggestions. 
Discount Sale! United, Bushne 
Swift, Zeiss binoculars, scopes. Belt 
with order. Write: United B-2 16, 9043 
South Western, Chicago 60620, 


43 GOV'T. SURPLUS 


GOVERNMENT "Surplus, Buy in Your 
Area, How, Where. Send $2.0 SUR- 
PLUS 301 TT-PS EADQUARTERS 
BUILDING, Washington. DC 20014 


GOVERNMENT Surplus - buy ETERS 
from Government. Complete information 
plus application form $2,00. Info-Cap- 
sule G-1, P.O, Box 151, Shelocta, PA 
15TT14. 

“EVERYTHING Your Government Hes 
to Give." The Pompe ua ceat on paly 
$3.95. Guaranteed: 2 
DeKalb, IL 60115. 


^— JEEPS — $59. 30! — CARS — — 
$33.50! — 200,000 ITEMS — GOVERN- 
MENT SURPLUS — MOST COMPRE- 
HENSIVE DIRECTORY ae tells 
how, where to buy — YOUR AREA — 
.00 — MONEYBACK GUARANTEE — 
LA TR Information Services, De- 
partment A-2, Box 99249, San Fran- 
cisco, CA 94109 (433 Ca California}. 


1978 SURPLUS Army, N send $ ~ store 
64 page A ee pagon: Se 1 Md 
Ruvel 3037 Nort 2, 
Chicago, Il IL $0951. 


~ HULLS. € GOVERNMENT | SURPLUS | Di- 
rectory," How, Where to Buy, 100,000 
items (including Jeeps) . Low as 2c 
on Dollar! Most Complete Information 
Available... $2.00 SURPLUS DISPOS- 
AL, Box 19107- FA, WASHINGTON, DC 


20036 | 
45 BODY-BUILDING, 


SELF-DEFENSE COURSES 


POWERFUL Muscles Fast! Obtain 
fantastic results rochures, Uni- 
eee Bodybuilding, Dearborn, MI 

POWERFUL Body Fast! 
Free eae at 

ox | 


Guaranteed! 
American 


675, Minneapolis, MN 


MASSIVE Muscles!! Fastest - Guaran- 


teed! Free information. Westpubco, Box 
183-p, Boring, OR 97009, 


46 PROFITABLE 
OCCUPATIONS 


FREE catalog. Ri Repair air conditioning, 
refrigeration, Tools, supplies, full in- 
Tx 15201. Doolin, 2016 Canton, Dallas, 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm-10, Plains, GA 31780. 


eee es Buy AP aoe 
Inpiete anu. Barton 
956 Springdale, Atlanta, GA 30306. 


————— = 


| structin 


Power- | 


BULLFROGS 


Turn Bullfrogs into 
Greenbacks. Frog | 
Farming is interest- 


ing and profitable. 
$2.00. brochure 


Slaba F 
Rt. 3, er B M Mo. 63901 


MECHANICALLY INCLINED INDIVIDUALS 


WANTED— 


Assemble electronic devices in your home. 
Get started in spare time. Experience, Know- 
ledge or Investment Not Necessary. Expect 
big profits: $300 - $600/Wk, Possible. Write 
for free literature telling how. 


ELECTRONIC DEVELOPMENT LAB 
Box 1535G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 
OUT-OF-PRINT I d. Send 


Wants. Book Lonk, 51 
Warwick. NY 90. 


RAISE UE for fun, food, profit. 
Leading magazine shows how. provides 
sources for stock and equi ment, 12 
issues, $7.00, Sample, $1.00. Rabbits, 
Highway 19E, Dept. PS, Waterloo, WI 

94. 


Maple Avenue, 


“SURVIVAL / Combat / Self-defense'' 
. Military Science . , . Training man- 
uals/Books . . . Catalog 50c . Ken 
Hale (L-50), McDonald, OH 44437. — 
ALCOHOL BOOK 

MONZERT'S PRACTICAL DISTILLER, 
The Art of Distilling - - - Rectifving 
Alcohol. Detailed instructions for Con- 
Stills for producing pure 
SPIRIT Illustrated by numerous dia- 
gr ‘ams of apparatus and stills. HARD- 
OVER — $12.00 Cash, Check, Money 
order. BOOK, DEPT. A-6, TECH, DEV. 
BOX 404, WEST HAVEN, 

CT. 06518. 


CLOCK and Watch Repairing Books, 


Tools, Materials. Free catalog. North 
American, Box T7BOA, Fox River Grove, 
IL 60021, 


ARE YOU CHEATING 
ON YOUR TAX RETURN? 
If you are not using all your pos- 
sible deductions, then you are 
cheating—YOURSELF! The TAX 
SAVER book will help you win 
the “Tax Game", Start immedi- 
ately to reduce your income tax- 
es, Written by successful Tax 
Consultant and International 
Chessmaster Frank Anderson. 
Gives you power to break your 
expenses into hundreds of tax 
deduction possibilities for large 
tax savings. Covers all major de- 
ductible areas. 
postpaid. Immediate shipment. 
Full refund if not completely 
satisfied and returned within 


ten days. Send check, money | 


order or use BankAmericard 
(VISA), Mastercharge. Give 
credit card name, number, ex- 
piration date and signature. 
F.R. ANDERSON, 
P.O. Box 99651, Dept. AG, 

. San Diego, CA 92109 
ORGANIZE YOUR MAGAZINES 
gm Shield Protector-files keep 

7. them out of the way 

yet handy. 

Tough, walnut finish, 
corrugated fiberboard. 

B for $9.95 postpaid U.S. & 
Can. send check or money 


order to: Shield Associates 
Dept. AA, 1906 Lincoln, Evanston, fllinois 80201 


48 TOYS & GAMES 


SKi ACTION GAMEI 
COMPLETELY Unique. Challenge to 
an ages. Super easy to build. Patented 


| pian $2.00. Sla-Lom, 21452 DeQuindre, 


arren, MI 48091, 
49 JOKES & NOVELTIES 


FREE] World's Leading Novelty Cat- 
alog. 1800 Funmakers, Jokes, Tricks, 
Science, Sports, Hobbies, Jewelry, Bar- 
pains, Johnson-Smith, C-2. Mt. Clémens, 
MI 48043. 


^. FREEI Large Catalog. Jokes - Tricks - | 
| Novelties. Jordan, Box 809.5, Massillon, 


OH 44646. 
50 MAGIC TRICKS, 
PUZZLES, ETC. 


savings! Magic & Fun Discount Center, 
Box 1938-P , New York, NY 10017. 


Books Found. Send | 


Price $15.90 | 


| 25cC. 


_ MAGIC is fun! Catalog of finest TV and 
Stage Magic, 25c. Serving Magicians 
over 50 years, Jeffries magico , Box 
214-B, Dallas, TX 7522 


NEWI Largest magic cine ever, 6 
free tricks, ok of 50 tricks. $1. 00. 
Marshall Brodien, P.O. Box 1115, Pala- 
tine, IL 60067. 


PROFESSIONAL Magic! Factory Di- 
rect to You. Giant Catalog — $1.00. 


(refundable). Hank Lee's Magic Factory, 
Dept. PS2, 24 Lincoln Street, Boston, 
MA 02111. 


51 COINS & CURRENCY 


BUFFALO Nickels. Five 
si ae Bryson, 612P White, 


2 OLD Indian Head Cents Only $1.00. 
(Limit One Set, Adults Only.) Price 
Lists included. Littleton Coins, Dept. 
DR-2, Littleton, NH 03581. 


SEND 10c for new edition valuable 
Guidebook “Hos to cue Coins." Also 
included 5 foreign coins from Turkey, 
Spain, etc., and best coins and supplies 
catalog in America. Adults ard Little- 
ton Coin Company, Dept. XBHB-2, Little- 
ton, NH 03561. 


LIBERTY Nickels 11 
d ded Edward, Hox 5855. Phoenix, AZ 


Different 
Toledo, OH 


INDIANHEAD & Lincoln Cents, 1883- 


1949, 33 Different—-52.99, Catalog— 
25c. Edel's, Carlyle, IL 62231 


BUFFALO Nickels—6 different. $1. 00, 


Alco, Box 121, Westerville, OH 43081 


l BRILLIANT Proof Sets + 19685: 
19698; 19718; 197258 Each $4.98; 
1970S $8.95: 19755 $21.89: triers 
19745, 1976S, 1977S Each 510.49. 
Add $1.50 Postage. 1978 Guidebook 
$2.98: Bargain Lists gone: ebee's 
Incorp., Omaha, NE 6811 


52 STAMP COLLECTING 
IMPORTANT! PLEASE NOTE! 


Most of the sfomp advertising below men- 
tions "opprovals."" This means thal in oddition 
to the special offer, you will receive stamps 
ON APPROVAL from which you may select 
stamps you wish, and return the bolonce 
along with payment! for the ones kept. Ap- 
provals may continue to be sen! unless you 
indicate you do nol wish to purchase any. In 
some cases the special offer is made only to 
approval buyers. 


FREE Mint U,N. set with U.S. and U.N. 
approvals. Thorne, 13317 Lydia. Silver 
Spring, MD 20908, 


ENERGY CRISES. Get 
this urgent issue with | 
Canada Energy and Conservation coi- 
lection! Including: McMahon and his 
discovery of atomic energy, America's 
first oil well, 16 stamps in all. Plus de- 
tailed lists and "Eompany Send 25c to: 
Garcelon Smp Pe seca Dept. BPSE, 
Calais, ME 046 


CANADA aoe Jubilee mint, 
256 approvals. Rheaume, oa Valois, La- 
, Quebec, Canada H7M 1 


$0 % DISCOUNT: U.5, — et ap- 
provals. Gaines, Box 788, Mattoon, 
IL 61938, 


involved in 
our U.S, and 


U.S. 200 Different Commemoratives 


$1.00! Approvals. Gordon Davison, Hills- 
boro, NH 03244. 


50 DIFFERENT U.S. Stamps, Includes 
1943 Flag Stamp of Occupied Nations. 
Only 25c, Approvals included. Willett 
Company, Box 338-5, Yorktown Heights, 
NY 10598. 


200 DIFFERENT Turkey, Plus Ap- 
provals, $1.32, Fies, AGU. Thornville, 
OH 43076. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, Dept. 
PS2, Camden, NY 13316. 


117 INTRIGUING world-wide stamps - 
Also receive exciting and beautiful 
stamps on approval. RCS, P.O. Box 301, 


Dept. B-21, Manhattan Beach, CA 
a ee 
FRENCH Colonies - 25 Pictorials, 10c, 
Approvals. Global, Box 7429-SF, 
Olympia, WA 98507, 
50 SPORTS PICTORIALS — 35¢. 


Approvals, Arbour, 3727-5 Downey Dale, 
Randallstown, MD 21133. 


SOUVENIR Sheet Free With Ap- 
rovals. Lee Hoover, Box 3594, Port- 
land, OR O7T208. 


SURPRISE BONUS With 100 different 


U.S. Commemoratives $1.00. CNF, 655 
Forbes, c Hartford, CT 06118. 


FREE Bargain Catalog — New 
Edition ust g thousands of bargains 
including U.S, and B. N. A. stamps, 
packets, akarna. accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which vou may return 
without purchases and cancel service 
at any time, Jamestown Stamp. Dept. 
E-28-PS, Jamestown, NY 14701, 


TEN different nudes: 20c. Approvals. 


Stamp Farm, 2513, Oxford, WI 53952. 


“INVERTED ERROR’ + 100 Differ- 
ent United States, 25c with approvals. 
Belmont Stamps, Washington, DC 20015, 


150 U. S. Commemoratives, All Pre- 
1970, $3.00. Approvals on Request. 
American, Pe. 

BOID. rore €: 

140 DIFFERENT U.S. commemoratives 
with approvals $1.25, Bah Nas tal Box 
6101, Fort Smith, AR 72906. 

AN Unusual U.S. cuum service. 
par Box 15355P, Philadelphia. PA 


different— | 


only | 


| PENNY Approvals! 
alogue! 


ox 123, Batavia, IL | 


ERE 


UNITED STATES —- 10 Different Flag 
stamps 15c. Approvals, Blachman, Box 
147D, Homecrest, Brooklyn, NY 11229, 


50 YEARS Old, fifteen different rr 
ed Statcs. over fifty years old — 2 
with approvals, Jaxon, Box C11, New 
Rochelle, NY 10804. 


100 OLD U.5, Stamps between 1861 
and 1939 $1.00. Ed Roush, 423 Shep- 
ard, Mansfield, OH 4490 T. 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 77840. 


U.S, BARGAIN: 50 different 250 with 
beautiful world-wide approvals, Stamp 
Center, Kennebunk, ME 04043. 


FREE: 32 Page United States and 
United Nations Price List. Shelron, Box 


| 610547K, North Miami, FL 33161. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco, 84123, 


SEND only 25c for collection of 55 
Different U.S. tamps, Includes old 
issues, commemoratives, high values, 


| airmails plus hard to get $1.00 stamp, 


ffer to adults only. Se nd 25c to: 
colat Co., Dept, W-2, Bethlehem, N 


FREE U.S. Mint Set, Approvals, Hilde- 
brand, Box 5645, Redwood City. CA 
sc — uL e e i 

100 FASCINATING Turke Stamps 
(all different) only 25c, Adulta only. 
LU LY Co., Dept. Y-2, Bethlehem, NH 


U— € A 


GERMANY —- $2.70 catalog values 
for 25c Approvals, Stamphaus, Box 533, 
Salisbury, MA 01950.  — 

FREE duplicate exchani 2c Ap- 
provals, Belden, Box 4175, Dearborn, MI 
48126. | x 

FREE Canadian with approvals. 
Stamps UD ets Box 2295, Kalama- 


zoo, MI 49003, 


50 ARGENTINA — Different — 10c. 
ME 0407: Gobestamps, Box 690, Saco, 


FREE! Collection 100 worldwide beau- 
ties cataloging $3.00. Approvals. Stamp- 
man Brook, D645, Chester, NJ 07230. 


U.S. 4739 MINT, Wisconsin Tercen- 
tennary issue, 10c with approvals. 
[ons Box One, Guilderland, NY 


FREE 100 FOREIGN, 10c mailing. Ap- 
provals. Jack's, Box 1408-C, Richmond, 
CA 94802. 


STAMPS Free! New 


Issues—New 
Countries - Triangles - Rockets - Ol 
pics - Scouts - Birds - Flowers - ni- 
mals - Old Canadian - U.S. Stamps. 
Complete Illustrated Canadian Stamp 
Catalog. Send 10c for mailing, Gray 
Stamp Co., Toronto, Ontario, 

MAW 2M2. 


EXPECT MORE from our approval 
service. Try it and receive a complete 
mint set for 25c, Hunter's Hill, Dept. 
ITPS, Box 4162, Margate, FL 33063. 


Canada 


U.S. APPROVALS for adult collectors 


only. Tired of the usual, dull, overpriced 
stamps? We offer a refreshing and re- 
warding Feet Sie SESERO WD, Dept. 1885, 
Lowell, MI 4 


AU STRALIA —Fif t differen t. 10c! 
Approvals. Value, 10209-S Tenbrook, 
Silver Spring, | MD 20901, 


POPULAR approvals for general col- 
lectors. Harold Streff, RFD, Fort Dodge, 
TA 50501. 


a oM DCN 


50 DIFFERENT Old U.S, Revenue 
Stamps $1.00, Winchester Stamps, Box 
3592, Mansfield, OH 44907. 


Regardless Cat- 
4164—52nd St. San 


Kloster, 
Diego. CA 92105. 


FREE!!! Beautiful Stamps, Gold, Sil- 


ver, others, Approvals. elor, 
Fleetwood, Harper Woods, MI 482 
‘STAMPS 2c each Mounted Scott 


order. Smitty, Box 5828, Ft. Lauder- 
dale, FL 33310, 


21127 
22. 


Get your collection oft the ground with Winged Globe, 


Statue of Liberty, The American Eagle, Abraham 
Lincoln, Liberty Bell, plus more! We'll also include 
selections for you to examine. Keep only those you wish f 
to buy, return d others. Cancel service anytime 

Send 25¢ today iCatz'ug Value $1 741 
GARCELON STAMP CO., Dept. 2PSS, Calais, Maine, 04618 


54 RADIO, TELE VISION 


STORM-ALERT measures atmospheric 
PCO, 


static to warn of severe =e 
Lutz Road, Glidden, WI 545 


36c TUBES, Radio & ST Ta Color 
Catalog. Cornell, ARATE University, San 
Diego, CA 921 05 


“GOVERNMENT surplus 
gadgeteers illustrate catalog 
Meshna, Nahant, MA 01908. . 


SCANNERS, Bearcat 210 or Regency 
Touch—#239.95, crystals, 2-way radios. 
Free Catalog. Guilderland Communica- 
tions, Box 591, Guilderland, NY 12084. 


BIG SCREEN TV. Details free! Guar- 
anteed. Stamp. TV Systems, Box 19394, 
Orlando, FL 32814. 


[E VTADUS POLENETEIT 


POLICE - Fire Scanning Radios. Dis- 
count priced, Monitor crystal low as 
$2.50 each. Harvey Park Radio, Box 

0224, Denver, CO 802198, 


NEW Repair color TV's. Anyone can 
... GUARANTEED. Details free, Publi- 
cations, Box 517W, Brea, CA 92821. 


electronics, 
Zac, 


mE Educational Electronics Cata- 
log. Edukits Workshop, Department 
3A, Hewlett, NY 


54A CB RADIO 
AMA CB EQUIPMENT MONI- 
TORS Catalog 15e. 9420 


Electronics, 
Trumbull, Chicago 60642. _ 
CB JEWELRY Men Women FREE 
Brochures. Reeves, 2581B Marion, Lake 
Station, IN 46405. 

CH/HAM PLANS . KITS! Antennas, 
Frequency Counters, Receivers Signal 
Booster, Box-Compressors More! PAN- 

^ AXIS Catalog, Box 5516-C2, Walnut 
Creek, CA 94596, 


55 ELECTRONICS, 
STEREO, HI-FI 
POWERFUL Electronic Indoor An- 


tenna, just $3.50. Davares, Dept. L, 
Lei ‘South Wabash Circle, Denver, CO 


v TREMENDOUS * SAVINGS on hi-fl ster- 
eo, typewriters, car stereo, We're faster, 
friendlier, and much cheaper. Free litera- 
ture and information: THE WARE- 
HOUSE, Dept. 12, Milltown, NJ 08850, 


COMPUTER Tar Defined. Booklet 
| $3.00. Inwood Inc., Box 1406, Minne- 
; tonka, MN 553 a 


. 56 RECORDS, TAPES, etc. 


| Nono socer repr ci NN 
OLDIES—45 RPM Original hits. 
Catalog 50c, C&S Record Sales, Box 
h 197. Wampsville, NY 13163. 
OLD Radio Programs on cassette 
| tapes. Catalogue 13c stamps, Radio, 
" Box 9246B, St. Louis, MO 63117. 


— 8 RECORD ALBUMS, Send $10.00. 
Select: ROCK, COUNTRY, EASY LISTEN- 
ING. Tower, Box 12, Lewes, DE 19958. 


ee 


FREE CASSETTE, Here's Your Chance 
to Obtain the Funniest Old Radio Show 


ever aired absolutely Free, Abbott & 
Costello's "Who's On 1st?" routine as 
originally aired 6/18/44, Send Only 


$1.05 for postage and handling to: Radio 
eg ox 11031, Minneapolis, MN 


RECORDS — TAPESI Discounts to 
73%: all labels; no purchase obliga- 
tions; newsletter: discount dividend cer- 
tificates: 100% guarantees, Free de- 
tails. Discount Music Club, 650 Main 
= Bur 4-0278, New Rochelle, NY 


AFFORDABLE DO-IT-YOURSELF 


MICROCOMPUTER KITS 


Build a computer with front panel, key- 
board, 1K RAM, LED readout and National 
SC/MP || CPU. ONLY $85. 


Learn Computer Programming 


INFO $1 DISCOUNTS TO DEALERS 
NBL-S, Box 1115, Ricaardson, TX 75080 


OUERSI 


Wersi Elect Ics Inc 
D e pt AJ I i 
Lancaster, + / 
Organs, pianos, strings. rhythms, scpetien. 
synthesizers. Build your own custom instrument 
M Also factory assembled 104 -PAGE CATALOG $2 


| 57 MUSICAL 


INSTRUMENTS 
DULCIMERS—kKits and Finished. Cat- 


Alog 25c. APPLESEED JOHNS PS7, 451 
20226. Holland Court, Lakewood, CO 


Piano 
$2.00 ire- 
B8, NY 


PIANO and Play er 


. Vestal Press, Vestal, 


P.M.I. '77 FREE MUSICAL 
INSTRUMENT CATALOG 

AMERICA'S most complete source of 

jor brand instruments and acces- 

ies at Low, Low prices. Write: P.M.I., 

ir PS, P.O. Box 827, Union City, NJ 
a 


GUITAR, Banjo, 
materials, 


Mandolin 
books, 
zi 


Violin, 
accessories, 
Catalog 25c. 
inter, Box 15444, Tulsa, OK Tål 


UP To 60% Discount 
struments, Catalog Freeport Music, 
14C Mahan St., W. Babylon, NY 11704. 


ACCORDIONS. Save! Famous Makes. 
Models. Easy Terms. Trade-ins wel- 
omed. Home Trial, Button models, too, 
ree! Catalog and Importer prices. Ac- 
-ordion Corporation, 5535P Belmont, 
Chicago 60641, 


INTERNATIONAL catalog valuable to 
makers, repairers of stringed instru- 
ments. Imported woods, parts, acces- 
sories, kits. Fine German-made violins 
violas, cellos, basses and bows. Send 
25c for catalo 
tificate on first order $10.00 or more, 
International Violin Company, Dept. CS 
4026 V Belvedere Ave.. Baltimore, 
MD 21215. 


58 | SONG WRITERS 


LYRICS — Poems Wanted For Music- 

al Setting, Recording, Promotion Avail- 
able on  Selecte Songs. Fabulous 

| 51. 000. O0 Offer. Monthly Awards. Tal- 
aad aa (PS) Longwood, Quincy, MA 


co 


servicing | 


Name Mud | 


and $1.25 credit cer- | 


POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


POEM Contest Awards. Songs Re- 
corded for Radio-TV Release. Songbook 
Published. Broadway Music, Box 7438- 
PS, Sarasota, FL 33578. 


EXCITING Offer! Send poems, songs. 
Crown Music, 1270-PX Broadway, New 
York 10001. 


SONGWRITERS - How to Write a Hit 
Song . . . & Sell IT. Internationally 
known songwriter tells you how. Free 
Information, Pyramid Trading Company, 
Dept, Art, ‘Suite nodu 24 N, Wabash 
Ave., Chicago, IL 60602 


YOUR Songpoems anda become Hit | 


Songs! Waltner Enterprises, Box 59PS5, 
Tustin, CA 92680. 


SONGWRITERS: Protect your origin- 
al work! Use LEGALOG, documentation 
notebook to verify and date your music / 
lyrics. LEGALOG, Box 24B, Plainfield, 


NJ 07061. 
60 BUSINESS 
OPPORTUNITIES 


PARENT MANUFACTURER NEEDS 
MAN to assemble product at home and 
supply our national sales crews, full or 
part time, Should desire independence 
and a business of your own. Five-figure 
income potential. S.K.R.C. Manufac- 
turers, 9701 Wilshire Boulevard, Bever- 
ly Hills, CA 90212. 


RAISE Earthworms for Us, Baker 
rey? nis Box 173, Sparta, H 


+ 


REPAIR HYDRAULIC JACKS—Free 


Details — Hydraulic Parts Su uppl Deng, 
5, Box 4157, Brownsville, T 8520 


FREE Mailorder Dropship We em 


Magazine! Mailer's Wonga. Box 1355-P, 


Sioux Falls, SD 57 101 


NEW Luxury Car Without Cost! Free 
De RIS. Codex-B, Box 6073, Toledo, OH 


YOUR Name Placed with 1000 Job- 


bers. Importers, Mailers. 
ings for Year, 
27021 


PIANO Tuning Learned Quickly at 
Home! Musical Knowledge Unnecessary. 
Free Information. Empire School, 
450327, Miami 33145. 


! MADE $40,000.00 Year by Mail- 
order! Help others make money! Free 
Eroon Torrey, Box 318FF, Ypsilanti, MI 


1.00 our Mail- 
Dixiemailers, King, NC 


Box 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm, Plains, GA 317 B0. 


MILLIONS in Mail! Free Secrets. 
Trenaworid-11, Box 6226, Toledo, OH 


PIANO Tuning quickly learned with 


home study course, Diploma anted. 
American Tuning School, Lo Telfer 
Drive, Morgan Hill, CA 9503 


PLASTERCRAFT — AUN Home 
Business, Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


VENDING Machine, No selling, Routes 
earn amazing profits. Big Catalogue Free, 
Parkway Corporation, 1930PSB Green- 
21095. Drive, Timonium, Maryland 


BECOME Our Mail Order Distributor 
with $150 investment, Free Brochure, 
A ATOE PONSE Box D-50, Emerson, NJ 


PICTURE Framing - Prontanle full or 
spare-time business. Easy to learn with 
handbook-course “Guide To Picture 
Frame Profits." £3.00 - Guaranteed - 
Free framing-supplies catalog included. 
Japs, 126-LM Seventh North, Hopkins, 
MN 55343. 


MAILORDER Book Publisher wants 


gone Dropship proposition free, Neil 
. Tasker, Shamokin, FA 17872. 


HAVE Own Business. World's Larg- 
est wholesalers. American, foreign. Rock 
bottom prices, Self or resale. Free de- 
tails. International Buyers, Box 16386- 
PS2, Portland, OR 97216. 


SPARE TIME CASH. 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit, 
Big Commissions. Hanover Shoe, Dept. 
3050, Hanover, PA 17331, 


START your own Correspondence 
Sree Career, Box 2046, Covina, CA 


Sell Famous 


SELL Books! Complete Mailorder Plan. 


VIKARI'S, Box 1312P5, Salt Lake City, 
UT 84110. 


BIG Profits in Becoming A Supplier 
i Major Industry through Electroplat- 

Small Parts and Metalizing Non-me- 

ies, Write for Free Particulars: Ma- 
Per Room MC-3-HC, 1512 Jarvis, Chi- 
cago, IL 60626, 


PUBLISH your own magazine, news- 
paper, newsletter, on a Shoestring. Our 


Ü years ublishin rience tells 
how. Complete illus deu booklet only 
$35. Check or M.O, to: Franklin Pub- 


i Box 3525, Albuquerque, 


MONEYMAKER'S BLUEPRINTS 1 I ! 


. . Proven! , . . Home Businessmen's 
Wealth Portfolio: NewAmerica + 9, 
University, MS 38655. 


MAIL Baby Catalogs to New Mothers 


for Big Profits! Details 25c, Volz-PS, 
Ypsilanti, MI 48197. 


ABANDONED INDUSTRIAL SILVER 


FOUND everywhere, Take 
formation: Silverman 12, 
Woodville, TX 75979, 


it! Free in- 
Box 548, 


$92.00 From Square Foot 
(Huge Demand). Revealing 
25c (Refundable), Woodwins, 
Bridgewater, MA 02324. 


_PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: PEISSEIIA MESSIS, 
East Providence. RI 02914, 


VINYL'S Where the Money Is! In- 
Mead Repair, Refinish. Recolor furni- 
ture, luggage, car tops. Quick, Easy. Two 
smal] $20 jobs a day earn you $1,000 
a month. Homes, Cars, Offices, Restau- 
rants, unlimited customers, Start earning 
after a day's practice. Sensational de- 
tails. Free, VIP, 2036 Montrose, Chi- 
cago, 60618, 


SELL Books’ without Inventor 
Wholesale and Drop Ship Catalo TLD 
Premier, 16254P Wedgewood, 
Worth, TX 76133. 


GUARANTEED $178. O0 WEEKLY. 
Work one hour dail E Pew Brochure. 
DIEM Box 13703, an Antonio, 


TEST YOURSELF. Determine Your 
Mail Order Potential, Free Aptitude Test, 
Mail Order, Box 85-N, Galion, OH 44833, 


HOBBYISTS, Woodworkers — start | 


home business makin ng simple, unique 
gifts, decorative novelties, Outstanding 
profits, Experience unnecessary. Free 
details. Williams, 31M Phillips, Glen 
Cove, NY 11542. 


$500 - $1,000 MONTH Plan raising 
rabbits for us. Free Details. White's 
Rabbitry, PS, Hudson, OH 44236, 


SUCCESS you deserve. Unique money- 
making books, Exciting details, Cum- 
n teli Box 20683, San Diego, CA 


FREE—Mailorder information for be- 
prias Ciela, Inc., PS28, Trivoli, IL 


MAKE MONEY by mail—Free details: 
Rucus, lOPS-2 California, Brampton, 
Ontario LEV 1C8. 


FOOD wholesale. Associate buyers 
wanted. HOE-G, Box 13072, Columbus, 
OH 43213. 


$70 TO fano Weekly-Home, Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy, Auditax, Box 
347417, Los Angeles, CA 90034. 


PREPARE Tax Returns —  Police- 
man Albert Myers made $2,000 his very 
first season. Train at Home. VA ap- 
proved, National Tax School, Monsey, 
lBJ, NY 10952. 


HOME Business Opportunities / Money 
Making Ideas Galore! Write: American, 
Box 724, Taylors, SC 29687. 


HOW to Become Financial Broker! 
Details Free. Dilello, Box  108-A2, 
Harrison, NY 10528. 


SYNTHETIC Oil Increases: Fuel Econ- 
omy, Engine Lifetime! Spare Time Direct 
Sales, $30. Investment, $30,000.00. 
Commissions! 1-800-528-6050, X 883. 


^ FREE! EASY MONEYMAKING IDEAS. 
Warren-228, 5245 Eastern, Las Vegas, 
NV 89119. 


SELL Beautiful Log Homes, Hand 
peeled Cedar Log Homes from 53,900. 
Brochure $3.50, Dealership Information 
Package $5.00. Wilderness Log Homes, 
Route 2-PS2C, Plymouth, WI 53073. 


IMPORT-Export opportunity. Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
We ship plan for no risk Srruntpatien, 
Experience unnecessary. repart 
Mellinger, Dept. G2692, Woodland ills, 
CA 91367. 


. "BECOME Mortgage Broker." Obtain 
c a Lr uas ox 99-PS-2, Uleta, 


$50, ooo YEARLY Possible! Become 
Financial Broker! Earn $10,000 Com- 
missions! Free Details! uaestor, Box 
1410 -F54, Costa Mesa, CA 92628. 


SELL SENSATIONAL. LOW-COST 
BURGLAR ALARM, Lightning Seller, na 
ceptional Margin, Samples for 
SD 51301. Electric, Ave, 1001, Mitchell, 


BORROW 825. 000 interest-free!! . .. 
indefinitely! Anyone! Free Report: Execu- 
tive-PS2, Box 368, Buford, POA 30518, 


TAKE catalog Orders. We dropship 
1001 Best selling specialty products, 
Lowest low w ioiesalg prices. Im- 
mediate elivery. d sg ar home 
business opportunity. Book, SMC, 
6061 De Soto Ave., Dept. 28-62, Wood- 
land Hills. CA 91365, 


MAKE Rubber Stamps for profit. Inex- 
pensive machines, Free Details. Stamper, 
2 E 22809(LLC), Tampa, FL 


MAILORDER - Nationally known mil- 
lionaire will teach you personally. Write 
for informative book, gift catalog and 
complete details. Everything free! No 
obligation, Mail Order Associates, Dept. 
789, Montvale, NJ 07645, 


HOT-STAMPER PRINTS GOLD LEAF, 
Personalize everything, Print Business 
Cards, Pencils, Matches, Free Details. 
Gold Magic, P.O. Box 24986(LLC), 
Tampa, FL 33623. 


PINBALL MACHINES - Take in Money 
Fast — Easy, Get started cheap. Details: 
Phillip's Distributing 3123 So. Hacienda 
Blvd., Hacienda Heights, CA 981745. 


$95.00 DAILY possible manufacur- 
ing concrete fence posts at h 
tically no investment. Sen 
American 4J, Box 12596, North Kansas 
City, MO 64116, 


WHY NOT sell books by mail? Free 


details. Winton, 2 Fruean Place, Boston, 
MA 02122, i E 
FIBERGLASS BATH REPAIR, High 
profit business, shoe string investment, 
Swan Fiberglass, Dept. S, Box 475, Os- 
seo, MN 55369. 
ACCIDENT Photography. Exciting! 


Profitable! Free information, Alsco, 430 
East Tth, Plainfield, NJ 07060. 


BROADCAST STATION, FM - CAFM. 

EE /Investment Unnecessary. Ex- 
ou] nt Income, Others Operat For You! 
Free Details, BROAD eater Box 
5516-C2, Walnut Creek, CA 94598, 


EARN $1, 000 MONTHLY spare time, 
t home, "guaranteed," Write: Unicorn, 
PS- -2, 1140 Chelton- 628, 
Springs, CO 808910, 


CREATE Moneymaking Planters, Can- 
dles, Frames, Home Business Free Color 
Brochure. Designers, 5-2, 128 East 86th 
St, N.Y.C. 10028. 


MAKE Big Profit buyin 
Write: VE Sakata Box 112 
NV 8951 


PROFITABLE home business. Selling 
toys, novelties, gifts. Stamped envelope 
brings details. Dept, PS2, T-Mart, Box 
641, Marion, IN 46952. 


$15,000 YEARLY! Unique new mail- 
ranteed! Send Stamp, 


Colorado 


scrap gold. 
16-P, Reno, 


ing program. Gua 
CUNNINGHAM'S, "Box 1735P, Palm Har- 
bor, FL 33563. 


LEARN PROFESSIONAL 


“UPHOLSTERY 


AT HOME! SPARE OR FULL TIME... 
É i) * MEN & WOMEN ALL 

[^59 2, AGES! Send for free book on 
learning to reupholster chairs, 
divans, footstools, all furniturefor 
BIG MONEY In spare or full time. 
m » No experience needed, no age or 
educational limits. We show you how and 
provide EVERYTHING needed to start: (1) Home 
training covering ali phases. (2) all tools and B big 
furniture kits for practice. (3)...all supplies, frames 
and materials to build $300 worth of furniture, yours 
to keep or sell. Write for big free upholstery career 
book. No obligation, no salesman will call. Veteran 


Approved. MODERN UPHOLSTERY INSTITUTE, 
| 1205 W. Barkley,Box 16-NHP, Orange,CA 92669 


"BIO 1$ ELECTRONIC 
CL" ASSEMBLY BUSINESS 


Start home, spare time, Investment, knowl E or | 
experience unnecessary. BIG DEMAND assembling 
Sales handled by 


electronic devices, 


professionals. Unusual business opportunity. 


4m 


FREE: Complale illustrated literalura 
BARTA, Box 248MB 
Walnut Creek, Calif. 94597 


BUMPER STICKER 
PRINTING DEVICE 


simple, Cheap, Portable. An Message in 
Minutes. Send for FREE DETAILS. 
BUMPER— MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla, 33622 


MECHANICALLY! 
Gye INCLINED individuals ! i 
a desiring ownership oft 
a Small Manufac-! 
M turin Business—t 
me withou investment! 
Send for FREE details, 
SW On spare and full timet 
| opportunities for financial! 
independence in sound, i 
un suitable business. ! 
3; Mark-Martin Assoc. 
92-P1 Bri hton 11th St. Brook!yn,N. Y 112351 


MESE ut ELLE uni dE 


YOU CAN EARN 


$50.00 PER HOUR 


Send for this free intormation on how you can 
start a business of your own, and earn $50.00 
per hour net profit, refinishing bathtubs and 
other porcelain surfaces. Lucrative hotel/ 
motel business available—no high office or shop 
expenses. This is not a franchise—there are 

no franchise or territory fees. You can be in 
business for yourself in a matter of days. Write 
now to: PORCEGLAZE, INC. Dept. C 
P.0. Box 3034, Seminole, FL 33542 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 

I have made Millions with little 
known enterprises that have made 
me wealthy. Let me send you my 
FREE BOOK — '2100 Unique Ways 
To Make Money.’ Write: Success-8. 
Box 40614 Detroit. Mich. 48240 


MONEYMAKING 
OPPORTUNITIES _ 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others. Write 
for Free Details. B & P Agency, Box E-1. 
Windsor. CO 80550. 


$200.00 DAY possible, 
electronics. Preliminaries. 
809, Boynton Beach, FL 33433. 


LEARN CHIMNEY Sweeping, Repair, 
Installation. Unlimited opportunities. 
Free information, A.C.I., P.O. 15, Dex- 
ter, MN 55026. 


WATCH repair is always in demand. 
Learn this cash income trade at home. 
Free sample lesson, Chicago School of 
Watchmaking, WAA, Fox River Grove, 
IL 60021. 


$41.80 DAILY Starting Next Week. 
No addressing, mailorder or stuffing en- 
velopes hoax, For information, mail self- 
addressed, stamped envelope: Sbiacien, 
Box 4099, Valley Village, CA 91607. 


LEARN The Secrets of Roper Junk 
Batteries. "Fabulous Profits", small in- 
vestment. Apex Engineering, P.O. Box 

387, Atascadero, CA 93422. 


MAKE UP To 1000 % PROFIT 
SELLING books and information by 
mail—We dropship—Details Free, For 
the beginner! A guide to starting a mail- 
order business. $1.00. Phillips Company, 
7s m, eh 3916 Savannah, Garland, TX 


EARN $10-$25,hour, Assemble fur- 
nished components at home, Stamp for 
details. Merri, Box 428P, Richardson, 


EASY-to-start rubber stamp business 
at home in spare time, Make up to 
hour without experience. 
ae to: Roberts, Room 
C-3-HC, 12 Jarvis, Chicago, IL 
60626. 


EARN second income, Unlimited po- 
tential. Start immediately, $2.00. 
Golden, Box 42224, Houston, TX 
71042. 


“100 WAYS Anyone Can Make Big 
Money From Home", 164 Page book, 
$2.50 postpaid. Money back guaran- 
tee. Just published by Cooke Limited, 
aot Madsen, Beaconsfield, Quebec, HOW 
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Must know 
0. Box 


HOW to Double and Triple the in- 
terest earned on your savings. Details 
$5.95, Business International, Dep, 
1C2, Box 5231, Compton, CA 90224. 


PHOTO-BUFFS Easy money and fun! 
Spare time aerial photography, Complete 
instruction booklet $3.5 Wryper, 
26702 Fond du Lac, Palos Verdes. CA 

4. 


LEARN Typewriter repair. Send $1.00 
for tuning instructions, and course de- 
tails. Write: Typewriters-B2, Tarentum, 
PA 15084, 


$16,000/YEAR Lifetime Income, No 
Investment, Stamp Brings Proof. Page. 
Saner 628-M2B, Richardson, TX 


LAS VEGAS Bound? Serious about 
winning? Write: Professional Systems, 
Box 48798-53, Los Angeles, CA 90048, 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Northwest, Margin. 
Samples for Trial, Northwest BP UHES 
Ave. 1013, Mitchell, SD 5730 


FREE Learn dozens of easy ways to 
make money full or part time. Write 
[or Free 5-Month subscription, Sales- 
man's Opportunity Magazine, Dept. 969, 
1460 Hancock Center, Chicago 60611. 


GET RICHI! Secret law erases debts. 


Free report exposes  millionaire'$$ 
secrets, Ieprinta, #52, 453 W256, 
NYC 10471 


$175.00 WEEKLY Correcting Pupils’ 
Lessons! Samples, P 00! Castle's, 507- 
SL Fifth, NY 10017 
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PLUS TAX BENEFITS OIL 


OTHERS DO EVERY MONTH IM U.S. GOVERNMENT OIL 
LEASE DRAWINGS. IF YOU ARE 21 AND A CITIZEN YOU 
CAN PARTICIPATE EQUALLY WITH MAJOR DIL COM- 
PANIES IN THIS LEGAL LOTTERY. A £20. TAX DEDUCTIBLE 
FILING FEE CAN RETURN UP TO $75,000 AND MORE 
IMMEDIATELY PLUS A POSSIBLE FORTUNE IN FUTURE 
INCOME. WRITE DEPT. D FOR FREE INFORMATION. 


Milligan Trust,400 Manhattan,Boulder,Co.80303 


mt. LLORAR UU LUE m uu ea ut 
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EARN A STEADY INCOME 
SHARPEN 
CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5” to 60", 
rip, cross-cut, com- 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 


You can profit from this 
machine. 
Thousands of 
suws need sharpening’ 
every month, 


Circular 


Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


BE A CHIMNEY SWEEP 


Great Energy Crisis — 
opportunity as wood 
burning increases, 

Be self-sufficient now. 


Free Booklet. 


August West Systems 
Box 6635, Westport, CT 06880 


EMPLOYMENT 
INFORMATION 


WORK  -— Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers. Clerical, etc. 
$8,000 to $50.000 +. Expenses paid. 
For Spiga nent information write 
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Australia, 


Overseas et Cres Box 1011F, 
Boston. MA Q0 
AUSTRALIA — New Zealand Want 


You! 50,000 Jobs! Transportation] In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, CA 90808. 


EMPLOYMENTI U.S.! Foreign! Skilled, 
Unskilled, Equal Opport ortunity, All Fields. 
Directory.  Apnlicatio Resume In- 
struction $3.00. National, 422-PS 
Spon Building, Washington, DC 


WORLDWIDE Openings! 103 Coun- 
tries, All Occupations, Transportation, 
High pay. Computerized Reports, $2.00. 
Transworld, Box 90802-F, Los Angeles, 
CA 90009, 

ROCKY Mountain Jobs!! Colorado - 
rad - Montana - Wyoming! ! Free de- 
ta Intermountain- 
Voland.: ‘Boise, ID 83705. 


ALASKA ...J0O85 - Wages - Travel - 
Rents. Current Information - 2.0 
Alaskan Information, Dept. A, 4455 Ju- 
neau St., #6B, Anchorage, AK 99503. 


OVERSEAS Employment . $10.000 

$50,000 +. Free Information! Em- 
ployment International, Box 29217-FB, 
ndanapalis, IN 46229. 


63 SPECIA L SER VICES 


INFORMATION On Anything. Ferguson 


Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


COLLEGIATE Research Papers, Thou- 
sands on file. All academic subjects. 
Bees we 00 for mail order catalog, Eox 

391 PES Los Angeles, CA 90025, (213) 
i 84 4, 


66 AGENTS WANTED 


EXTRA Income! No investment! Sell- 
ing outfit free! Take orders for America's 
finest shoes from friends, neighbors! 
Easy. Profitable. No experience neces- 
sary. Mason Shoes, K-370, Chippewa 
Falls, WI 54729. 


SPARE TIME CASH. Sell Famous 
Hanover Shoes, Samples, sales kit free. 
No experience needed. No age limit. 


Big Commissions. Hanover Shoe, Dept. 
3048, Hanover, PA 17331. 


67 SALESPERSONS— 
DISTRIBUTORS WANTED 


BECOME a successful Manufacturers' 
Representative, Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the [firm's 
roduct line and territories available. 
For information write: Manufacturers’ 
Agents Newsletter, Dept. 151A, 23573 
Prospect Ave., Farmington, MI 48024. 


BIG monthly income. Do you wish to 
use or sell a plant food that is field 
roven, shows the greatest results at 

owest cost? Something different in sales 
and use. Get free facts, Campbell's Gro- 


Green (Est. 1928, 664 Dewey, Ro- 
chelle, IL 61068. 
MEN—Women! Show new Hertel 


reference Bible. Astonishing 3-dimension 
Nativity cover. Fully referenced scripture 
text commands instant attention. Top 
commission, bonus, Liberal credit plan! 
No investment. Demonstrator furnished. 
Write International Book, Dept. P, Box 
118, Wichita, ES 67201. 


AM OHIO OIL CO. offers PLENTY OF 
MONEY plus cash bonuses, fringe bene- 
fits to mature individual in your area. 
PPERILOA of experience, write T.D. 
Read, Pres., American ee Co., 
Box 696, Dayton, OH 45401 


EARN $100.00 daily iz Solar- 
gem rings, jewelry. Free catalog. Anka- 
okie Washington, West Warwick, RI 


$100.00 EXTRA a week easy! Spare 
Time! Show men's, women's Double 
Alr Cushion Shoes, Dress, work, safety 
toes! Highest commissions, Shoes for 
yourself. Outfit Free. Bronson, Dept. 
T-28, Minneapolis, MN 55408. 


O28, 3650 | 


REMAILING 
SERVICES 

ENGLAND Re-airmailing, Details: An- 
drew Bates, 433 Willington Street, 
Maidstone Kent, ME15 8HD, England. 
70 AUTHOR'S SERVICE 


"PROTECT Yourself! C 
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Copyright what 
vou write. For complete details send 
stamped  self-addressed envelope and 
$2.00 to: Richard Riggs, 392 Stegman 
Parkway, Jersey City, NJ 07305. 


71A REPRODUCTION 
MOLDS 
900 FIBERGLASS Molds. Ornamental 


Concrete Catalog $2.00. Plycrete Mold 
Co.. Elk Rapids, MI 49629, 


72 EDUCATION & 
INSTRUCTION 


MOTORCYCLE Mechanic. 


Train at 


home spare time. Motorcycle tools, test | 


instruments included. Write for facts: 
Dept. PCCC7, Motorcycle Repair School, 
Newport, CA 92663. 


USED Courses! 
Smith's, 
01970, 


Books! List 25c. 
124 Marlborough, Salem MA 


EARN Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology. 
etc. School Founded 1561, Prospectus 
$1.00, Airmailed. Secretary PA/PS, 
Brantridge Forest School. Highfield. 


Danehill. Sussex, England RH17 TEN. 


LEARN Dowsmg, Radionics, Radi- 
esthesia and E.S.P. Subjects. Free Il- 
lustrated Catalog Courses And Equip- 
ment. (Airmailed $2.00.) Established 30 
Years, Bruce Copen, Highfield, Danehill, 
Sussex, England RH17 TEX, 


FREE Lifetime Ordination. 
Chaplain, Missionary Evangelist, Bish- 
op, Box 744- PS, McKeesport, PA 15134. 


LEARN Sewing Machine Repairing. 


Men, Women, Lucrative profits. Gresslin | 


Correspondence School, Box 927, Spen- 
cer, IA 51301, 


— i IIT 


ELECTRONICS DEGREE by corre- 
spondence, Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 


iStick}, MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school, Accredited 
member NATTS, Approved Ohio 70-12- 


0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 78, Troy, 
OH 45373. 


HIGH School at home, 
Diploma awarded, Information Free, 
call toll free -(800) 621-8318 or 
write: American rA Dept. BA 0207, 
550 past 58th Street, Chicago, IL 


LEARN TO SUPERVISE. Management 
skills never grow obsolete, Details free, 
Write: MTCI, Box 2117, Dept. S-9. 
Cocoa, FL 32922 


BRITISH DEGREES. Diplomas, Doc- 
torates, Obtain yours now from Lon- 
don, England. Commerce, Philosophy, 
Sciences, Divinity, Medicine. Over 40 
subjects. Free prospectus (Airmail $1.00 
Refundable). College Registrar, Dept. 
1015 BCM-Collegiate, London WC1V 
GAN. England, 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.Ds, the easy 
way, at ‘low cost, without attending 
any classes at all! Free revealing de- 
tails, Counseling, Box 389-PS2, Tustin, 
CA 92680, 


UNLOCK Your future, Become pro- 
fessional Locksmith by spare time home 
study, $13 in an hour possible, All tools 
equipment included, Facts Free. Send 
name, Locksmithing Institute (home 
Aum Dept. 1311-028, Little Falls, NJ 


DEGREES, Thesis Method, Brochure, 
$1. North, Box 3388, Tulsa, OK 74101. 


ELECTRONICS CAREER TRAINING. By 
Mail, G.I, Bill, FCC License, Color 
Broadcasting, Engineering. Free School 
Catalog. School rep will try to call. Write 
CIE—Cleveland Institute of Electronics, 
Dept. WPS-31, 1776 East 17th Street, 
Cleveland, OH 44114. 


COLLEGE CASH. How, when, where 
to find Scholarships - Financial Aid, Free 
details. Monograph Reports, 4041 N. 
High St.. Columbus, OH 43214. 


LEARN Auctioneering, Free Catalog. 
Reisch World Wide College of Auction- 
eering, Inc., Mason City 3, IA 50401. 


COLLEGE DIPLOMAS AND TRAN. 
SCRIPTS BY MAIL. Free details, Admis- 
sions, P.O, Box 25195-E, Northgate 
Station, Seattle, WA 98125. 


ELECTRONICS Magnetism, Audio, 
TV. all explained in layman's language 
in new, soft cover. 205 page book 
"Electro One." $10.99 postpaid, or 
write for Brochure J. Arlix Systems, 
Box 5063, Philadelphia, PA 19111, 


LEARN watch repair at home for a 
fraction of personal attendance cost. 
Free sample lesson. Chicago School of 
ACA ing, WA, Fox River Grove, IL 


no classes, 


Become | 


„i a "ts . oe Ua wal er) RUE DET gr hoc 


BARTENDING-Bar —' Home 
Study. Free Information.  Bartending 
Training Institute, 3843-G San Fernan- 
do, Glendale, CA 91204. 


EXTERNAL ACADEMIC DEGREES, 
City University, 111 Wilshire, Los An- 
geles, CA 90017, (213) 481-0950. 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest. most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 


Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear, 


Send for free details, 


© Institute of 
Advanced Thinking 


845 Via de la Paz, Dept. PSI 
Pacific Palisades, CA 90272 


CARTOONING, 
SIGN PAINTING 


35 LESSON cartoon course, $3. a 


73 


Tooners, Box 30361. Lincoln. NE 68503 


CARTOON for money ! ! ! Free Book: | 
Success, Box 885B, Dearborn. MI 48121. 


à 

MODERN Cartooning taught by mail. 
Write for free brochure, Cartooneramma, 
Box 263-B, Branford, CT 06405. 


75 ART 


"FOSSIL FRIEND" Unique gift! Certi- 
fied $2, Prehistoric Rock, Box F-17, 
Ozark, MO 65721. 


76 DETECTIVES 


FINGERPRINTING — exciting scicn- 
tific career. Home study course teaches) 
everything. Certificate on completion, 
Many openings: prepare now,  Pro- 
fessional Investigators, Dept. FP, HBox 
41345, Los Angeles, CA 90041. 


DETECTIVE Profession, ea: 
: free tie-tack or lapel pin, certifi- 
uture. Professional Investigators, 
Box 41345, Dept, CB, Los Angeles, CA 
90041. 


easy home- 


D ETECTIVE Training. 
Global, Box T-16, 
92391, 


EXCITING Profession. 


Free Catalog: 
Twin Peaks, A 


Easy Home- 


study Course: Diploma. Universal De- 
tectives, Box 8180-E, Universal City. 
CA 91608, 

7/7 LOANS BY MAIL 


FREE Details on how to borrow $300 
$3000 eR by mail. Write Postal 
Finance, eo 6018 Maple 
Omaha, NE 6 


NEED MONEY? 
BORROW from your home. Raisg 
$1,000 to $1,000,000 for any purposa 
within 30 days. Business, personal, ed 
ucational, start-ups, expansion, corisoli 
dation, inventions venture capita 
grants. Free details: Financial, ept 
PS-2, 236 Wayland Avenue, Cranston 


RI 02920. 
78 WINEMAKING 
WINEMAKERS BEERMAKERS EX 
TRAORDINARY INFORMATIVE CAT 
ALOG FREE. 350 Equipment, Ingredient 
items. Danemberger's, Box 276-5, Ne 
Berlin, IL 62670. 
WINEMAKERS — Bea: Fi 
Catalog. Equipment pplies, Con 
rrr Box 68016-PS, gre ianapolis, 


WINEMAKERS: Free Illustrated 
alog of yeasts, equipment, Semplex, ' 
Box 12276H, Minneapolis, MN 554 


BEER ‘WINEMAKERS. FREE Cat 
Wine Hobby, P.O, Box 1866, Allent 
PA 18105. 


WINEMAKERS — BEERMAKERS 
Free Catalog. Fast xs Large S 


tion, Kraus, Box 7850-N, Independe 
FREE See ene WINEMAKI 


MO 64053. 


BEERMAMHKING, lies Sox 
ingredients, Vynox In ustries 
57498, Rochester, 

BOOK Brewin AT Beers 
Home, Plus Catalog $1.00. Ja 5 


784- S, Chapel Hill, NC 27514, 


79 BUY IT WHOLESALE ! 


FREE WHOLESALE CATALOGUE 
Snowmobile, motorcycle, small engi 
parts, fiberglass supplies, Mfg. Suppl 
Box 15T-P. Dorchester, WI 54425. | 


REPLACEMENT PARTS to fit mo 
current makes, models chain saws, lawy 
mowers, small engines, First qualit® 
Substantial savings. Free catalog, Store 
shopa give sales tax number for Brant 
dea information. Repair Parts, Bg 
15129-K82, Sacramento, CA 905813. 


400,000 BARGAINS Below Wholesal 
Many Free! Liquidations . Closeout 
Job Lots . Single Samples, Fre 
Details, Worldwide Bargainhunters, B4 
730-B, Holland, MI 49423, 


RECHARGEABLE Flashlight; 
a ht socket to refill: QNA 
th, Santa Ana, CA 92706. 


FREE! RUNE ER: price YU 
fantastic! Lennar's, 
Brooklyn, NY 11224. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE Expert Assistance for mail- 
order, agent, advertisers, Ratebook lead- 
ing newspapers, magazines $1.00, Chi- 
cago Advertising Agency, 28-ES Jack- 
son, Chicago 860604, 


81 BUSINESS SERVICES, 
MAILING LISTS 


MAILING Lists! 4,000,000 Mailorder 
Buyers — Several Categories — Com- 
puterized. Price Lists 25c. Copley Ad- 
oe Box 221-P, Boston, MA 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


PLASTIC three 
$1.65. Free Brochure. Wingerter. 
676, Elmhurst, NY 11373, 


zi PRINTING 
MULTIGRAPHING, ETC. 


1000 GUMMED Address Labels $1.25, 
Canada $1. 99. Wales, Box 960, South 
Bend, IN 46 


SAVE TEES PAnR 1,000 - $7.95; 
1,000 envelopes $13.95; 2. 000 Booklets 
$9 -0 Free 28 page ‘Coupon Sale 

. Speedy Printers, 23878 
Bedford, OH 44148. 


WHOLESALE Printing. Money making 


details free, Printers, Box 1678-PS2 
Florence, SC 29503, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


ping intop 


samples, 
-23, 


line pocket stamp, 
Box 


© 


SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated, Electrically 
Heated, Sizes 5"x8", 8"x12", lO0"x15". 
Starting Outfits. Order for Presses, Sup- 

lies Shipped Day Received, Send $2.00 
or Catalog and Brochure. Custom Manu- 


facturing, Box 211-PS, Springfield, MO 
65801. » i | 
BARGAINS; .1250 Offset Presses. 
Mimeographs, Office Machines, Dixie- 
graph, King, NC 27021, 
ri YOUR OWN — Printing 


Presses, Type, Supplies Direct From Fac- 
tory. Eun 25c for Catalog and Samples 
us je sey Company. DS, Meriden, CT 


COMPLETE rubber stamp outfits. 
Wholesale supplies, Same day ram Um 
Federal, Free, Star drum Supply, 732 
Feder. Chicago 60605 


RUBBER Stamp Supplies: 
Outfits, Catalog $1.0 
Martin's, 1432 Major, 
MO 65101, 


88 OLD GOLD, JEWELRY 
WANTED 


Gold, Silver, 
coins (any form), 


Starting 
Deductible, 
M étraesan City, 


WANTED . 
watches 


latinum, 
Information 


free, Wilmot Meng ut South Glassell, Or- 


ange, CA 926 


HIGHEST CASH IMMEDIATELY FOR 
Old Gold, Silver, Platinum, Jewelry, Gold 
Teeth, Watches, Diamonds. Spectacles. 
Free Information, Rose Industries, 29-Y¥ 
East Madison, Chicago, IL 60602. Estab- 
lished 1934. 


. WANTED: Highest cash for gold 
rings, dental, coins, watches, etc, (any 
‘ondition). SATISFACTION GUARAN- 

EEDI U.S. GOLD RECOVERY SER- 
VICE, 1324 Cherryvale, Sumter, SC 


HIGHEST CASH for Gold, Jewelry, 
old Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Toda 

Free gift with Information. Chicago Gold 
Precious Metals, 6 East Monroe, Dept, 
57, Chicago, 80603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


og 


WATCH, Clock, Jewelry Tools and | 


Aden Catalog $2. DO. Kilb Company, 
53501 S. Drawer 8-A, Milwaukee, WI 


WATCH and Clock Repairing Books. 
Tools, Materials, Free Catalogs. Nort. 
American, Box 77- BO, Fox River Grove, 
IL 60021. 


90 GIFTS 
"SPECIALTY gifts. Stupendous dis- 
counts, Free rochure. | McElvane's, 


2251-D Clinton, Alameda, CA 94501. 


FREE 
wood, 5 
Heights, IL 60137. 


| DINNER. 


91 OF INTEREST TO ALL 


MIRACLE key beam lights the key 
holes instantly. Self regenerating power 
cell. Holds three keys, $4.98, Eimi-Ko 
Products, ee London Drive, Olympia 
Fields, IL 60461 


LIE Detectors. What you should know 
about them. $2.50 ppd. Personnel 
Screening Services, 8780 Van Nuys 

Blvd., HETER B!, Panorama City, A 


91402 
92 MODELS—SHIPS, 


CARS. PLANES, ROCKETS 


NEW! Ship Model kits, 


Furniture kits, construction materials, 


plans, books, tools, engines, motors, 
fittings. 1978 illustrated 96- -page cata- 
log $1.00. James Bliss & Company, Dept. 


PS, Route 128, Dedham, MA 02028. 


TRY MODEL BOATING: Complete 
catalog on model power, sail and scale 
boat kits and accessories for fun, radio 
control or racing, Send 50c to Dumas 
Products, 909 East 17th Street, Tucson, 
AZ 85719. 


RADIO CONTROL Airplanes, Boats, 
Helicopters, Big Discount Catalog $3.00. 
Modelers ST y, Box 7185, Montgom- 


| ery, AL 36 


94 FOR INVENTORS 


SHOULD YOU PATENT YOUR IN- 
VENTION? For Free U.S. 
prepared information on seeking quali- 
fied advice on invention protection and 
development, and the names of REGIS- 
TERED patent attorneys and agents in 
your locality. write: CUMNINSIONER B 
. Wash- 
20231, Paid for by Ameri- 
can Patent Law Association, 


PATENT APPLICATIONS BY REGIS- 


CALIFORNIA 90046, 
660-5067. 


INVENTORS: If you have sn inven- 
tion for sale or license. write for free 
booklet explaining how we can help you. 
Kessler Sales Corp., C-72-FI, Fremont, 
OH 43420. 


FIVE MANUALS: |Patenting, -Market- 
ing, - Licensing, - Prospectus, . Taxes. } 
‘Inventing”, Box 89, Tonawanda, NY 


REGISTERED patent Attorney, 
Murray, 1205 Parklane Towers, Dear- 
born, MI 481 26. 


W You Can Develop, Patent, Mar- | 


HO 
ket SE IDEAS, My Patented inflatable 
kite POI 7,500,000 units. Manual - 
$3.00, 17272 Blue Pisis Circle, Hunting- 
ton Beach CA 92647 


INVENTORS: LEGALOG, documenta- 
tion notebook safeguards unpatented 
ideas! Verifies date of original concep- 
tion legally. Free details: LEGALOG, 
Box 24C, Plainfield, NJ 07081, 


95 INVENTORS WANTED 


IDEAS Inventions, New Products 
needed by innovative manufacturers, 
Marketing assistance available to in- 
dividuals, tinkerers, universities, com- 
panies with fensible concepts. Write for 
Kit-PS, 12th Floor, Arrott Building, 
Pittsburgh, PA 15222. 


LEARN how to offer your invention 
for sale or license. Free Booklet Out- 
lines Procedures, 
ments, Kessler Sales „corporation, 1-72- 
IW. Fremont, OH 43420, 


NEW PRODUCT IDEAS WANTED! 


FAR EAST PLASTIC & METAL FACTORY 
COMPLEX IS SEEKING OUTSTANDING 
INVENTIONS AND NEW PRODUCT IDEAS 
FOR MANUFACTURING AND WORLD-WIDE 
MARKETING. NO IDEA TOO SMALL. 


LICENSING AGREEMENTS WITH HIGH 
ROYALTY PAYMENTS OR OUTRIGHT 
PURCHASE CONTRACTS IN U.5. DOLLARS 
GUARANTEED FOR ANY INVENTIONS OR 
NEW PRODUCT IDEAS ACCEPTED FOR 
MANUFACTURING. WRITE U.S.A. MAILING 
STATION FOR FREE LITERATURE ,/INFO.. 
ETC. 


CONSOLIDATED ASIAN INDUSTRIES, IMC. 
BOX 5003-PS2, SANTA ANA, CA 92704 


GOOD EATING 


HOW TO ORDER YOUR CHINESE 


Scientific approach, bilingual 
menu, .00. Gourmet, Box 248, Sta- 
tion B, Ottawa, Canada K1P 6C4. 


APPLE CIDER postpaid $1.15 gallon, 
not $2.69. How, where, $1.00 and self- 
addressed stamped envelope. The Cellar, 
90215 3rd Avenue, Sheldon, IA 51201. 


98 WEARING APPAREL 


WORK GLOVES— 
Heavy Leather 
Palm Work Glove 
With Safety Culf 
$1.65/Pair 
* Minimum order 5 pair for $9.90} 
plus $1.50 post & hand. Com- 
plete glove catalog over 100 
styles of gloves 25¢ 
Sara Glove Co. 16 Cherry Ave. 
Dept. $ Waterbury e 06704 | 


STYLE #J-350-SC 


Doll House 


Government | 


Allan | 


royalty rates. require- | 


700 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
wood, MA 02062. 


— BUYING U.S. and Foreign Coins. 
Write: Mariani, 2010 Chestnut, Baldwin, 


NY 11510. 
701A PATCHES, 
DECALS, BADGES 


PATCHES, Decals for your Club, 
School Team, Organization, Business, 
Walking advertisements, Embroidered. 
Colorfast, to your order, Terrific fund 
raisers. Souvenirs, Mementos. Free cata- 
log. Eastern Emblem Mig, Corp. Box 
B28P, Union City, NJ 07087. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND coins, jewelry, gold nuggets 
with new patented detector. Astounding 
range, Unaffected by concentrated black 
sand, mineralized ground. Rejects me- 
tallic trash, Free catalogue, Gardiner 
Electronics, Dept. 1, 4729 N., Tth Ave- 
nue, Phoenix, AZ 825013. 

TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures, 6 Power- 
ful Models, Instant Financing available. 
Write or call for free catalog, Phone 
(713)-682-2728 day or night, Relco, 
Dept, AA22, Box 10839, Houston, TX 
TTO18, 


RECOVER LOST COIHS, JEWELRY, 
Gold, Silver, Relics, D-Tex detectors re- 
ject trash, but ind deeply buried trea- 
sures of all sizes. Free Litsrature. D-TEX 


ELECTRONICS, Box 451-Y, Garland, TX | 


75040. 


BURIED TREASURI 


LE 


(p mE | 
Locate from a LONG a 


with Ultra- Sensitive DITECTIONAL Locator 
SEND FOR 
FREE iNFORMATIVE BROCHURE 


RESEARCH PRODUCTS 


on EES TAMPA, FLORIDA 33611 


104 VACATIONS, 


RESORTS, TRAVEL 


CALIFORNIA! Read my booklet BE- 
FORE traveling here. Free details. Ross, 


2215 Clark, Redondo Beach, CA 90278. 


105 MISCELLANEOUS 
FREE BOOK. Prophet Elijah Com- 


ing Before Christ, Meg ddo Mission, 
Dept. 58, 481 Thurston Road, Rochester, 
NY 14819. 


BOOKS on Antiques and their Prices, 
eae Hele ll Period Books, Uniontown, 


SAUSAGE LOVERS: SLVE M MONEY!! 
We have everything you need to make 
sausage — stuffers, casings, oe 
recipes . . Catalog $1.00! SMOKE- 
HOUSE SUPPLIES, Box 4397-9, Las 
Vegas, NV 80106. 


LASER! FANTASTIC VALUE! Extreme- 
ly low overhead makes it possible. Plans 
for laser only $1 #£4corrplete! Book, 

"Lasers, Masers and Holographs" ex- 
plains all, Only $1! Satisfaction gauran- 
teed. Send today eT ASTRAL 5S, Box 
247. Montross, VA 22520. 


"PHOTO MerHücction Cards. Samples 
30c, Documents, Box 5684P, El Monte, 
CA 91731. 


ORNAMENTAL Iron designs, Book of 
1600 beautiful practical designs for 
railings, columns, etc. Free literature. 
Cunningham, 3881 South 3200 West- 
i225 ^ 200058, Salt Lake City UT 


_ PH JN CARDS. 


PHOTO IDENTIFICATION 
Guaranteed!! SAMPLES 25c. Baseco, Box 
3461-P52, Providence, Fl 029009, 


NEW!! TAKE STEREO SLIDES with 
regular cameras! ! No accessories, Also 
use inexpensive device for viewing large 
printed and projected stereo pictures. 
Write: American Total Stereo, Dept. 
BB, 1318 Severn, Metairie, LA 70001. 


106 PERSONAL 


OFFICIAL, Restricted Law Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equ:pment Sup- 
pliers, Every Secret They Know! 58.95 
Postpaid, PEES ad Box 81616, San 
Diego. CA 921 


GLOW WITH  NAGNETISA, Energize 
your personality, Guaranteed formula, 
Results of 10 years critical research by 
distinguished authority. Systematically 
proven, New. Enlightening. Discover 
Popularity. Charm, Warmth, Affection, 
Beloved. Cherished. Adored. BY ALL 
PEOPLE R. Wellington Insti- 
tute. P.O. Box NY Corning. NY 14830. 


CHESSPLAYERS! Play by Mail! In- 
formation: Chessnuts, 25-P Mount Ver- 
non, Saugus, MA 01906. 


BE ORDAINED minister, $5. 00: World 
Church, Rt. 2, Goodlettsville, TN 37072, 


| H You must be sotislied 100%. Mo obligation, -Get a 


WIN big at Blackjack. Dice, Roulette, 
a eoe Hn Sarie: Horses, 
8 ara 2 
430PS23, Roslyn | Heights, NY FEST T. 


INVESTIGATORS, Latest Electronic 
x B itas Clifton, Box 220-F, Miami, 


“RULE Others with Thoughts." 
lepathy) Write: Clarion, Box 2109-A 
Chicago 60690, 


BECOME An Ordained Minister. Free 
ministerial credentials legalize YOUR right 
to the title "Reverend." Write: Church 
of Gospel Ministry, 486-PS Skyhili 
Court. Chula Vista, CA 92010. 


NEW Luxury Car Without Cost! Free 
Details. Codex-E. Box 6073, Toledo OH 


CONSTIPATION Relief. Old-Time In- 
dian Herbs Tablets, 1 Box $1.00, 4 
Boxes $3.00. Estes Company-PS, Alma, 
GA 31510. 


9” SWITCHBLADE COMBS. This un- 
usual novelty and conversation piece, Is 
made of metal. And Adel in every de- 
tail, Right down to the button and 
safety catch, They are $ 
age Paid. Satisfaction guaranteed. Send 
moneyorders only to: Williams Products, 
P.O. Box 49177. Chicago, IL 60649. 


BEAT BLACKJACK! New Powerful 
method guarantees vnaing. Free infor- 
mation. Sheridan, 10939-52 Bluffside, 
#5, Studio City, CA 91604, 


“DOCTOR Solomon's Easy, No Risk 
Diet''—Complete 287 page program only 
$7.95 plus 50€ postage. 10% weight 
loss guaranteed or your money back. 
Dickson Books, 10 West Locust, Lodi, 
CA 95240. 


"LIFE Is For Living” — How to cope 
with aloneness, Details free, Bonded 
Books, 7028 Poplar, East Nicolaus, CA 
95622. 

WORLD'S Most Outspoken Publica- 
tion, Natural Health, Healing, Organic 
Gardening. Free copy. Prova! ‘er Press, 
St. Catharines-105, Ontario, L2R 7C9. 


RECORD Telephone Conversations 
Privately — Automatically, Leave Re- 
corder Unattended. Roberts, Box 49- 
PS-2, Parkridge, IL 6006 B, 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free reveal- 
ing details, Counseling, Box 389-SP2, 
Tustin. CA 92680, 


p= Puri IN 6 WEEK 


PA 


Uie my unbeatable qu 
tem te eor over $50.00 on 
VEZ ony cuins, Play reloxed. No cords 

chart fo memorize and | 


= 
a 
m 


il COPYWRITED 


deck of cards ond try H, You'll be amozed $$54945$1 
DETAILS VIA AIRMAIL 
bm ft T m"n1 a a 


FORGET FORGETTING! 
People world-wide are honestly achieving easy, 
authentic photographic recall & genuine RE- 
| EXPERIENCE of actual sights/sounds (docu- 
mented) using the radically new memory dis- 
| coveries of long-famous (TIME, NEWSWEEK, 
MY TIMES) professor. Scientific, Ph.D. rat- 
ings (Stanford, Yale, Georgetown-trained sci- 
entist, linguist, book reviewer): ''far sat pasees 
any other method'' "memory improves 3 
in 2 weeks" Write for free details (before 300 
forget!} ACHIEVEMENT, Dept. S, 4626 No. 
Garfield Ave., Alhambra, CA 91802. 


107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terme Arranged, Lloyds-PSC, Rockford, 

1104, 


Aids. 
Year guaran- 


AMERICEAR Hearin 
dous price breakthrough. 
tee. Free trial. | 
nue, Santa Barbara, CA 931 


SAVE 330, $40 or more EVERY YEAR 
on type 76 and 675 hearing aid batteries 
by recharging. Write: Cahill Enterprises, 
Box 5245-5, Wilmington, DE 19% 08. 


FREE HEARING AID CATALOG — 


SAVE 14 geenhiy mail! Write “MONEY- 
SAVERS,’ virus 2 Langdon, Sep- 
ulveda, CA 9134 


BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS, TRY 
BEFORE YOU BUYI 


ALL TYPES 


WRITE TODAY 


RHODES- -Brookport, ill. 62910 
- HEARING AIDS 


Vz PRICE CATALOG FREE! 


SUPER $AVINGS! Newest, Finest. 
All types. Buy DIRECT & save up 
to HALF! Mo salesmen. Sold by 
AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 
Dept. PS-2D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


221 Custom Racing Wheels 

Aluminum and steel custom wheels are displayed in the 1978 
American Racing Equipment catalog. Thirty-one-page booklet 
has information on installation and shows different styles, sizes, 
and applications of wheels. $1.50 


222 Homeowner's Guide to Quality Roofing ' 
Twenty-page booklet highlights types of roofs, what's new in 
asphalt shingles, and gives information on roofing for new con- 
struction and reroofing. From Asphalt Roofing Mfrs. Assn. 35g 


223 Roofing and Siding Brochure | 
Thirty-six-page color booklet describes asphalt roofing shingles, 
vinyl sidings, gutters, soffit and fascia systems, and plastic 
shutters. It also illustrates how existing architectural styles can 
be updated. From Bird & Son, Inc. 50£ 


224 Backgammon Set Offer 

Old Forrester is making available Pierre Cardin backgammon sets 
at 40 percent off the manufacturer's suggested retail price. In- 
formative brochure is from Brown-Forman Distillers. Free 


225 Burpee's Gardening Guide 2. x 
1978 catalog features comprehensive planting and growing in- 
formation for over 1800 flowers, vegetables, fruits, shrubs, and 
trees. Helpful hints from horticulture experts. Free 


226 Redwood Interiors 

Color-illustrated 12-page booklet explores the versatility and 
warmth of redwood rooms. Architects and interior designers 
furnish suggestions on how to capture the natural beauty of red- 
wood in your home. Booklet gives extensive information on finish- 
es from California Redwood. 35£ 


227 Thermal Underwear | 

Laugh at the cold in Damart Thermolactyl underwear, which lets 
perspiration evaporate so that you stay dry and warm. Catalog 
illustrates styles. Free 


228 Marine Tachometer and Temperature System 

Brochures from Dytek Labs describe two digital instruments: 

marine tachometer for gasoline or diesel engines—a must for 

synchronizing twin engines, and Accutemp, which measures sea- 

ig temperature for better fishing. Includes temperature chart. 
ree 


229 Guide to Kodak Color Films 

Eight-page booklet describes all the characteristics of Kodak 
films for amateur still photographers. Booklet gives information 
on film speeds and filters. Also includes processing data for the 
new Kodak Ektachrome and Kodacolor 400 films. Free 


230 Evinrude Service Manual 

Illustrated manual gives you step-by-step instructions on how to 
maintain, troubleshoot, repair, and service Evinrude outboard 
models over 50 hp. $8 


231 Auto Gaskets 

Illustrated 12-page booklet describes the sealing of auto engines 
and has good technical information on automotive gaskets. From 
Fel-Pro, Inc., manufacturer of quality-engineered gaskets. 50g 


POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52732 


form will save you time and postage. 


232 Lawn and Garden Equipment 
Current catalog on 1978 line of lawn and garden two- and four- 
wheel tractors and attachments from Gravely. Free 


233 Perfect Climate Starts Here 

Honeywell brochure discusses the advantages of climate control 
in the home—heating, cooling, humidification, and electronic 
air cleaning. Shows how to cut heating costs by nine to 28 per- 
cent. 25¢ 


234 Homeowner's How To Handbook ! 
Current issue of Popular Science's source of expert advice to 
homeowners on how to repair, remodel, and maintain their homes 
and keep their lawns and gardens attractive. $1.50 


235 Wood Shades 

Color folder shows versatility of durable woven-wood shades 
that are custom-made from many patterns and in many styles 
—from traditional to contemporary. From Kirsch Co. Free 


236 Dishwasher Makes a Difference 

Maytag's booklet describes the benefits of a dishwasher and 
the models available and gives tips on how to use this appliance 
to its best advantage. Free 


237 Your Radiator Can Outlast Your Car 

Peak's guide to your car's cooling system tells you how to drain 
and clean the radiator and install antifreeze, and gives helpful 
tips. From Northern Petrochemical Co. Free 


238 Automotive Products 

Brochures describe lifetime oil filter, pause spark plugs, 
and amazing battery additive that are fully guaranteed by U.S. 
manufacturers. From Raneses. 60¢ 


239 Wood-Burning Heaters 

Shenandoah's complete-line catalog depicts attractive wood- and 
coal-burning heaters and fireplace grates that help you save on 
fuel costs. Free 


240 More on Wood Stoves 

Illustrated brochures describe the stylish, economical, air-tight, 
long-burning wood and coal stoves from Belgium and Denmark. 
From Southport Stoves. 25¢ 


241 Build Your Own Speakers 

Assemble high-quality. multi-element stereo speakers in a few 
hours! Fifty- pene catalog has tips on design and construc- 
tion of speaker kits, raw speakers, crossovers, and enclosures. 
From Speakerlab. 50¢ 


242 Automotive Information 

Brochures provide information on the installation and application 
of transmission and engine-oil cooling systems, fans, and fan 
clutches. From Thermo-Chem. Free 


243 Southern U.S.A. Travel 

Treat yourself and your family to the experience of traveling in 
the southern U.S.A. Family and golf vacation brochures for the 
11 states. 35¢ 


244 Tennis Accessory Catalog 

Accessories for the beginner and the advanced player. Pamphlet 
helps you select products that will help your game. From Unique 
Sports Products. 25¢ 


THIS COUPON EXPIRES APR. 30, 1978 


Note: Popular Science's lowa address is for Product Information only. Subscription inquiries should 


be directed to the address at the foot of the table-of-contents page. 


Please send the items checked below. | am enclosing 254 handling charges 


(any number of items) plus amount required for priced items. I AM ENCLOSING 
co 221 ($1.50) 0 225 o 229 o 233 (25) [3237 O 241 (50¢) $______for priced items 
O 222 (35¢) (7) 226 (35¢) .1230($8) [0 234 ($1.50) [1238(600) [1242 25 for handling 
[1223(500) [3227 [1231(500) [3235 Fy 239 C 243 (35¢) | " 
[] 224 g 228 g 232 [] 236 []1240(256)  []244 (254) $_____ TOTAL REMITTANCE 
Name (please print) 
Address 3 
City State à; Zip 


Please send cash, check, or money order made out to Popular Science. 
No stamps. Allow approximately 4-6 weeks delivery. 


POPULAR SCIENCE FEBRUARY 1978 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 


210 | POPULAR SCIENCE 


m — = 


"73 FORD PICKUPS. 
TOUGH ALL OVER. 


A new Ford Pickup is built tough from the ground up. Ford's exclusive 
forged steel Twin-l-Beam, extensive corrosion protection, big-cube 
V-8 options, all-welded cab, and double-wall box are just a few 

of the reasons. 

But what makes a new Ford even tougher to beat are this year's 
new options like e Synchromesh 4-speed overdrive transmission 
for highway driving (not available on F-350 models) +e Good-looking. 
comfortable new Lariat interior e 40-channel CB with concealed 
transceiver, single AM/FM/CB antenna, and all controls in 
the removable mike e New tilt steering wheel for your most 
comfortable position. 


Take a look at all the new Fords. You'll find them tough all over. 
And more than just tough. 


Sia out of 1 100 of all Ford Rock vegitisrad T. 
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. | you geta lofto 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


